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Chapter  Thirteen. Central China Iron and Stesl Company, Ta~yeh Steel Works
I. Outline

A. Name of Enterprise )

Gentral China Iron and Steel Company Ta-yeh Steel Works

Note: - This steel works is said to have been locally referred to as the
Ta~yeh Iron and Steel Works up until early 1953.

B. Form of Enterprise and Affiliation
It is a state-operated enterprise, affiliated with the Gentral China
L:on and Steel Company which is under the Iron and Steel Industry Control
" Bureau of the Ministry of Heavy Industry, Central Peoplels Government.
Note: Aside from this works, Plant No 315, the Ta-yeh Iron Mining Office
and the Central China Construction Office have been established
since Jamuary 1953 as affiliated enterprises of the Central China
Iron and Steel Company. ’
C.. Location and Plant Layout

1. ILocation: HUANG-SHIH, (STC 7806/4258), HUPEH Province —
see Chart No 13-1

Note: The city of HUANG-SHIH was formed through the amalgamation of the
former SHIH-HUI-YAO (30°11!N 115°07!'E) and HUANG-SHIH-CHTANG
(30°131N 115°05'E) of TA-YEH Hsien. -

2. Plant layout -~ see Chart No 13-2

D. Types of Operations

It carries out pig-iron manufacturing, steel manufacturing, rolling,
forging and casting, and the production and sale of secondary iron and
steel products such as nail, rivet, and wire rods.

BEe Management Structure

See Chart No 13-40

F. Type of Works

It is an enterprise engaged in the integrated process of steel
manufacture concurrently manufacturing ordinary steel and special steel.

G. Principal Equipment, Itemized Production and Destination of
Products

See Table No 13-1
He Labor Force: in May 1953, about 6,000 workers
I. Various Aspects of the Plant!s Location

1. The plant is located in the southern fringe of HUANG-SHIH
and it occupies an area of 800,000 square meters.

13
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. 2. The plant's north side adjoins the city of HUANG-SHIH, the
south side borders on a hill beyond which flows the YANGTZE River, the
east side faces the YANGTZE River and the west side is commected with
a hilly region. The Shih-tzu~shan Iron Mine, Hsiang-pi-shan Iron Mine,
O-chleng Iron Mine, etc are located over an area of about one to 10 kilo=-
meters northeast of the plant. The foregoing mines have abundant deposits
of magnetite and hematite ores whose iron content exceeds 60 per cent.

3. PFollowing are distances (in kilometers) from HUANG~SHTH to
principal cities in Central CHINA.

a. WU-HAN (STG 2976/3352): 139

b. CHIU-CHIANG (2204L91N 113°02!E): 130

c. WU-HU (31°Z11N 118°23'E): 638

d. NANKING: 732

e@. SHANGHAT: 1160

f. PUING-HSTIANG (27°37fN 113°50!'E): 710

L. There is no direct railroad connection at this place and

water transportation on the YANGTZE River is the principal means of trans~
portation. Within the plant site, thers are two wharves (on the YANGTZE
River) from where boats constantly navigate upstream to CHUNGKING and
WU-HAN and downstream to NANKING, and SHANGHAI. The Yuehhan Line runs
from P!'ING-HSIANG, the chief supply center of coal and coke, to WU-CH'!ANG
(30°32IN 114°17'E) from where these raw materials (fuel) are transshipped
to HUANG-SHIH by boats. '

5. The basic ccnditions concerning the supply of raw materials,
motive power, etc are generally as follows: )

aes Iron ore

As mentioned previously, the Shih-tzu-shan Iron Mine,
Hsiang-pi-shan Iron Mine and the O-ch'eng Iron Mine are located not too
far from the plant. These mincs have abundant deposits of rich ore with
more than 60 per cent iron content. The mining facilities of these iron
mines are now being reconstructed so that it can be regarded that iron
ore will be smoothly supplied in abundance once the reconstruction of those
mining facilities is complceteds

Note: About 800,000 tons of iron ore stored herc are being used to fulfill
the plant's current need.

b. Coke

The Pling~hsiang Coal Mine located in KIANGSI Province is
the chief source of coke. There is no coke plant in TA-YEH, tharefore
coke manufactured at the mine is being supplied. In the future, a coke
plant will probably be a necessity in TA-YEH.

c. Limestone

The former SHIH-HUI-YAO located within the city limits of
HUANG-SHIH is, as its name indicates, the main producer of limestone and
has an abundant deposit.
12
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d. Manganese ore

. Until May 1953, approximately 1,000 tons of manganese ore
(manganese content 35 per cent), which was stocked here, was being used.
After this stock is used up, Io-pting (Central CHINA) manganese ore will
probably be used. :

e. Raw materials for special alloy

Tungsten, chromium, cobalt and vanadium ores are being shipped
in from USSR though in small quantity.

f. Firebrick

Firebricks manufactured in T!ANG-SHAN, HOPEH Province were
beL.g received in May 1953+ The quality was poor so that they were by no
means the best raw material for the furnace. The products were transported
by boats via SHANGHAT.

ge Water

The water of the YANGTZE River is used so that there is
absolutely no difficulty in water supply. ’

h., Motive power

Since there is no coal here, this area is unsuited for the
construction of a thermoelectric power plant. However, the construction
of a hydroelectric power plant which is able to utilize the YANGTZE River
will probably become necessary in the future.

6. At present, there is more than enough supply of labor power

from districts in and around TA~YEH; therefore, it is believed that there
will be no labor problem for cuite some time. There were 6,000 workers
(May 1953) at the Ta-yeh Iron and Steel Works. If compared with the
An~shan Iron and Steel Company's conditions at the time, this works had,
relatively speaking, about twice the number of surplus workerse However,
the cultural level of the nelghboringz districts, the source of labor power,
is low. Therefore, in this respect, supplying of labor power involves
many problems. .

7. Finished products for sale are chiefly marketed to SHANGHAT
and a part is shipped to the Wu-han area. The bulk of the special steel
products, however, is shipped to the distant Shen—-yang area. Sale of
these products is all effected acccrding to a state plan. When a consoli-
dated iron and steel center is materialized in the Ta-yeh area, ils
economic ties with the industrial area in Central=-South CHINA centering
around WU-HAN are certain to grow closers

8., The following conditions can 2lsc be pointed out in reference
to this plant's geographic location.

a., The plant is situated comparatively far inland and this’
coincides with Communist CHINA!s efforts to disperse hesvy industries to
the interiore.

b. Because this plant adjoins the gresat YANGTZE River,
there is a strong possibility that this plant will becowe a good bombing
target in time of war.
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c¢. The biggest advantage is that iron ore can be locally
supplied in great quantity, but the fact that there is no source of raw
coal in the nearby vicinity will be the biggest shortcoming, particularly
in time of emergency. During the last world war, for example, the Japznese
Army had a hold on Ta~yeh district from the beginning to the end, but be-
cause the coal-supply route had been seversd, the Army gave up the idea
of the local produchtion of pig iron and transferred a blast furnace to
distant SHIH-CHING-SHAN.

J. History

1. In 1890 CHANG Chik~tung (STC 1728/0037/3159), the Governor-
General of LIANG-HU (STC 0357/3275) during the Ch'ing Dynasty, being in~
spired with the name TA-YEH which means iron casting worker in Chinese,
dispatched German experts to TA-YEH Hsien, HUPEH Province and had them
co: uct geological surveys. As a result, a huge amount of slag (iron
content, 52 per cent) accumulation was discovered in an old mine. Follow-
ing this discovery, the present Ta-yeh Iron Mine was discovercd.

2. 1In 1891, CHANG Chih~tung established a govermment operated
iron foundry in HAN-YANG with a capital of 10,000,000 tael. However, due
to the government'!s financial difficulties, both the Han-yang Iron Foundry
and the Ta-yeh Iron Mine were sold to a government merchant named SHENG
Hsuan-huai. (STC 4141/1357/2037) at a price of 6,000,000 tacla

3. In 1908 SHENG Hsuvan-huai amalgamated the Han-yang Iron
Foundry, Ta-yeh Iron Mine and the P'ing~hsiang Ceal Mirne and established
the Han-yeh-pling Ccal and Iren Ce, Ltd,

L, During the Hsin-hai Revolution ef 1911, the entire Wu-han
area became a battleground and the operation of the Han-yeh-p!ing Coal
and Iron Company was temporarily suspended, Restoration work was begun
with the founding of the Republic of CHINA in 1912, and the operation of
the Han-yang Iron Foundry, Ta-yeh Iron Mine and the P'ing-hsiang Coal Hine
was resumed in 1913, At that time, plans were made to install a 450-ton
blast furnace at TA-YEH, and to call this new plant the "New Ta-ysh Plant®,

- 5, According to the initial plan, the construction of this
blast furnace was to begin in 1914 and was to be fired in 1917. Due to the
outbreak of World War I, however, arrival of machinery and equipment from
Europe was delayed so that the construction did not begin until 1920, It
was in 1922 that the furnace was finally fired, A second blast furnace
(rated capacity, 450 tons) was constructed after Werld War I, but details

on its construction, including date of completion, are not known, ('The
foregoing furnaces are the New Ta-yeh Plant's blast furnaces ¥o 1 and ¥o 2,)

6. Tho operation of the new Ta-yeh Plant's blast furnaces was
suspended in 1926 due to a sharp drop in the price of iron following World
War I, and these furnaces remained in that state until the latter part of
World War II. The principal reason for this suspensicn of operation be-
fore World War II was the difficulties in management owing to the economic
depression and that for the suspension during tho war was the difficulties
in obtaining raw coal because of the disruption of public peace and order,

7. Along with the Japanesc Army's occupation of the Ta-yeh area
in November 1938, a survey party was dispatched here by the Japan Iron
Manufacturing Co, Ltd, Plens for thc restoration of the mining department
aind an increcasc in its production were drawn-up and the mechanization of
mining and orc loading opcrations and ncw development plans were pushed,

v
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However, the entrie operation was suspended with the termination of war
in August 1945, With the revision of the Ta~yeh operational policy in
February 1945, the entorprise was reduced in size and blast furnsce Wo 1
was dismantled in May 1945 and shipped to the Shih~ching-shan Iron Manu-
Ffacturing Plant in HOPEH Province, Following this event, blast furnace
No 2 was dismantled and shipped out, but it is said that the war ended
during its shipment and that it was left. as is on a boat at PY'U-K'0U
(32°06'N 118°443B), situated on the bank of tho YANGTZE River, The sub-
sequent whcreabouts of blast furnace No 2 is unknown, '

8, At the war's cnd, the existing facilities in the Ta-yeh
area were limited to equipment and machinery found at the mines and along
tho river bank, The principal equipment werc as follows:

a. Facilitics

§1) Shafts (100 m): two

(2) Vinches: two 500-hp winches and two 150=hp
winchos v ’

(3) Compressors (500 hp, 200 hp and 150 hp): six

(4) ZLoaders: five

(5) Pumps (10 hp to 150 hp): 17

(6) Crushers No 8: two

(7) Generators (3,000 kva): two

(8) Automatic inclines: 11

(9) Ore bin: 2,000-ton capacity
(10) Ore yard (open storage): 1,000,000-ton capacity

(11) TILoading belt conveyor (capacity, 500 tons an hour):
two

(12) Other facilities such as waterworks, guard faci-
lities, cowmpany quarters, dormitory, hospital,
and school: completely equipped

b, Machinery
(1) Boring machime, RL No 300;
(2) Nine inch churn drill: .two
(3) Steam locomotive (25-ton to 10C-ton): 16
(4) Ore car (40~ton to 50~ton): 156
ié) Freight car and others: 118
(6) Ore car (one-ton capacity): 1,000

(7) Gasoline locomotive (25 hp): seven

17
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(8) Boat (16-ton to 7i4-ton): six
(9) Cars and trucks; 28

amount of ore stored at the war's ond is-as follows:

At the mine: 17;101 tons

At the river bank: 785,000 tons

WU-HU: 168,000 tons

P1U-K'OU: 20,000 tons

Total: 990,101 tons
’ 10, The Ta-yeh arez was taken over by the Chinese Wationalist
Army after the war to whom the Japanese Army transferred all facilities
intact, The Chinesec Nationalist authorities newly established the
%Contral China Iron and Steel Co, Ltd¥ with its main office in HANKOW and
its plant at SHIH-HUI-YAO, TA~YEH Hsien, and drew up & plan to engage in
mining and the integrated process of steel manufacture. The following
facilities were the principal equipment in the Central China Iron and

Stecl Co, Ltd Ta-yeh Plant (the present Ta-yeh Steel Works) at the time,

a, Pig-iron menufacturing plant: one small blast furnace
(rated capacity, 30 tons; working volume 64 cubic meters)

b. Stecl manufacturing plant

(1) One three-ton electric furnace == top cherging
type, US manufacture

(2) One 1,5-ton Bessemer converter
(3) Two 4-ton cupolas
c. Forging plant: no equipment

d. Rolling mill: two 600-horscpower medium bar rolling
mills

¢, Press plant: one 3,000-ton press (shippcd as repara-
tions item by the Yawata Ironworks after the war's end bdut was not in
operation at the time)

f. Machinory plant: two 5-ton cupolas, one 3-ton cupola
and a few auxiliary machinery

11. The Chinese Nationalist suthorities drew up a mining
development plan for the Ta~yeh Iron Mine, but it was not put into
practiee because therc was aboub 800,000 tons of stocked ore in the
Shih-hui-yao area at the time, Rather than the development of the mine,
the construction of a steel plant became urgent for carfyingrout an in-
tegrated process of stesl menufacture. For this reason, a hydroelectric
power plant (output, 25,000 kw) and a cement plant was constructed,

12, The Pa-yeh area was taken over by the Chinese Communist Army
in late 1949, Tho Chinese Nationalist armies in SHIH~-HUI-YAOQ and

15
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HUANG-SHIH-CHIANG turned all facilities over to the Chinese Communis®
Army without resisting or destroying the facilities, However, the
Chinese Nationalist forces (about one brigade) defending the Ta-yeh
Iron Mine resisted stubbornly and in the course of the retreat, they
buried the shafts of that mine and demolished all the prindipal facili~-
ties, including the transformer station, Thus, they devastated the mine
and made its restoration extremely difficult,

13. The Chinese Communists adopted the management setup of
the Chinese Nationalists and after renaming the plant the "Central China
Iron and Steel Company Ta-yeh Steel Works', they resumed operation of
the plant in early 1950 with the remaining facilities, After the Chinese
Communist Army intervensed in the Korean War in November 1950, the evacua-—
tion of heavy industrial facilities from the Wortheast Areas, near the
battlefront became urgent, therefore the principal equipment and a part
of tUhe perscnnel of the Dairen Steel Works (see Chapter Three) were trans-
ferred to the Ta-yeh Steel Works late that year., Thc equipment and per-
sonnel transferred at that timo are as follows: .

a. Personnel: about 800 (including four Japanese)

b. Equipment: one 6-ton, one 3-ton, and one.l.,5-ton
electric ore furnaces; one 1,000-horsepower and two 350-horsepower rolling
mills; and two 2-ton, three l-ton and three 0.5-ton steam hammers, -

As a result of this transfer, there was a sharp increase in
the equipment capacity at the Ta~yeh Steel Plant.

14, In April 1951, the Chinese Communists made basic changes
in the personnel and management setup of the Ta-yeh Steel Works and
arranged the production and management setup as that of a state-operated
enterprise, With the enforcement of the First Five-Year Plan in January
1953, an epoch-making plant expansion plan was drawn up by the Central
Chine Iron and Steel Company and the affiliated enterprises of the company
were classified into the Ta-yeh Stecl Works, Plant No 315, the Ta-yeh Iron
Mining Office and the Central China Construction Plant, With the former
steel manufacturing department as the main body, the Ta-yeh Steel Works
has been carrying on as an ordinary stecl and special steel manufacturing
plant, It is also possible that the works may be gradually coanverted
into a plant specializing in the manufacture of special steel when Plant
No 315 is completed, Plant No 315, which is now under construction, will
carry out an integrated process of stesl manufacturc, The Ta-yeh Iron
Mining Office is in charge of the Central China Iron and Steel Company!s
mining department., It is expected that the Ta-yeh Iron Mine of the old
days will reappear but this time on a larger scale, The Central China
Construction Plant was established as a department in charge of all these
construction, rebuilding and expansion works, A4s far as construction
work is concerned, the future appearance of the Ta-yeh iron and steel
combine which is publicized as a "second AN-SHAN" entirely depends on
this construction plantts future activities.

II, Pig-iron Manufacturirg Department

A, Eguipment

1., ILayout -- see Chart No 13-4
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2,  Principal equipment (blast furnace)
a, Name; Nittetsu small blast furnace
b, Type: iron band and iron jacket type
c, Quantity: one ‘
d, Data =~ sec Table No 13-2

) e, OCapacity: rated at 30 tons; actual output: maximum
-daily output of 35 tons during the Chinese Nationalist period (1946 to
1949), maximum daily output of 80 tons under Chinese Commmist control
(1950 to the end of March 1953) == ses Table No 13-3,

f. Structure =-- see Chart No 13=5

& Life of furnace: four years in the case of low
gilicon pig-iron production; one and a half years in the cass of
ferromanganese production

Note: The high temperature which is required in the production of
ferromanganese greatly shortens the life of the furnace,

h, History of its construction

This blast furnace was designed just before the warls
end {1945) by HIROSE, an engineer of the Japan Iron Manufacturing Co,
Itd and its construction was begun, but it was suspended before long
due to the termination of World War II, In early 1946, the Chinese
Nationalist authorities decided to complete this furnace. They imported
accessory equipment from the UNITHD STATES, mobilized about 1,500 Chinese
technicians, and under the supervision of about 20 American technicians
completed the furnace in May 1946, as the latest American-type small
blast furnace (including three Cowper-type hot blast stoves),

3. Accessory equipment -~ see Table No 13-4
4, 1Increase and improvement of equipment

There has been no increase or improvement in the blast furnaces
and accessory equipment since May 1946,

5. Defects of the equipment from the standpoint of capacity

Even though the present blast furnace is able to attain its
maximum capacity, the fact that it is a small furnace with a working
volume of a mere 64 cubic meters is its greatest shortcoming, The short-
coming in local ore-processing capacity will probably become more notice-
able particularly after mining is resumed in the Ta-yeh Iron Mine,

The construction of Plant No 315 will greatly make up for the
shortcoming in the capacity of this small blast furnace and this plant
is believed to constitute an important part of the construction of an
iron and steel combine centering around Ta-ych area,

However, the output of this small blast furnace is not less
than those of other blast furnaces of similar size in other arecas of
CHINA,
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‘B. . Labor and Operational Setup
1, Number of workers

There are 189 workers, (Brezkdown: one plant superintendent,
one assistant superintendent, three technical staff personnel, four
technicians, about 10 skilled workers, about 120 ordinary workers, and
about 50 apprentice workers), . ’

Note: Aside from the foregolng personnel, there are a very few clerical
workers at the workshop,

2, Skill of workers

As a whole, the skill of the workers engaged in pig-iron manu~
fa “uring is not high, However, the workers are industrious and studious,
Moreover, each workshop specializes in one particular work, thus enhzncing
production efficiency,

‘ 3, Operational setup and personnel distribution —- see Chart
No 13-

4, ZILabor condition

a, Bvery section (except the repair and distribution
section and odd job section) operates ou three work shifts, There is a
total of 49 workers on one shift, - A4 breardown of the workers is as
follows: furnace-door section -- five; furnace-front section-- 12;
furnace~rear section -~ 22; water-pipe section =~ two; blower section —-
four; and slag section == four, The repair and distribution section and
the odd-job section work only one shift during the day,

b, The plant superintendent and assistant plant superin-
- tendent have no night duties, but engincers (three) and technicians (four)
work alternately at nights,

¢, RBight-hour day system is in offect but the actual
Uportal to porbal® time is much longer,

Co Operational Method
1, Operationzl processes —- see Chart No 13-7

2, Improvements of operational method

No improvement worthy of special mention has been made on opera-
tional method or operational techinqgues, However, the maximum daily oub-
put which was only 35 tons during the Chinese Nationalist period had been
raised to 80 tons in March 1953 under the Chinese Communists, The chief
reasons for this production increase are regarded to be as follows:

a. Good quality ores (iron content, 58 to 62 per cent) are
well graded before being used,

b, The chemical composition of coke is suitable.
c. The labor control system has been improved so that

excess personnel has been eliminated and good production results are being
promoted,
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D, Raw Materials
1, Principal raw materials
a, Iron ore

There is still about 800,000 tons of stocked ore remsining
from before the war's end, In May 1953, only rich ore (58 to 62 per cent
iron content) were being hand-graded from the stock by women workers
(temporarily hired) and used as raw material for pig-iron manufacturing,
The present pig-iron manufacturing equipment consist of the one previously
mentioned small blast furnace. Its annual pig-iron output being about
30,000 tons, approximately 50,000 tons of iron ore would be required
annually and the ore stock would last another 10-and some odd years,
However, once Plant No 315 is completed, this stock will be used up in no

‘me, On the other hand, the new mining office will probably be com=
plceted about the same time and there should be no difficulties in the ro-
Pplenishment of raw materials,

. The iron ore's shortcoming is that its sulphur and copper
(0.48) contents are too high.

. In order to raise the pig-iron manufacturing efficiency,
ores are strictly screened into 50-millimeter to 60-millimeter size,

The cost of iron ore was 200,000 yunan (less than 3,000 yen)
per ton in May 1953,

b, Coke

There is no coke plant at the pig-iron plant, therefore
coke produced at the mines is used, The chemical composition of coke
according to its source is shown in Table No 13-5,

The amount of coke required annually is about 40,000 tons,
The coke produced at the Ch!iu~yang Coal Mine in P! ING-HSIANG Hsien has
less than 10 per cent ash content, Moreover the ash content is 30 per -
cent lime; therefore, there is an advantage in that theve is no need to
charge lime,

2. Secondary raw materilals
a, Limestone

True %o its name, the former SHIH-HUI-YAO, part of the
city of HUANG-SHIH, is the main limestone producer with an abundant
deposit,  In various places, the general populace too are mining lime-
stone on a small scale, so there is absolutely no shortage of limestone,
The cost of limestone is cheap, but details are unknown, The specifica=
tions of limestone are shown in Table No 13-6,

b, Manganese ore
Until 2bout May 1953, about 1,000 tons of manganese ore
(manganese content, 35 per ccnt) in stock were being used, so there was

no special need for its replenishment, The Lo~p!ing (Central CHINA) -
manganese ore will probably be used once this stock is depleted,
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However, ferro-tungsten, ferro-silicon, chroms, nickle,
copper and vanadium ores, the raw materials for special alloy, are
imported in small quantities from the USSR,

c, Firebrick

Product of the T'ang=-shan Brick Yard, located in T!'ANG-

SHAN, HOPEH Province, was being received in May 1953, The product was
transported by vessels via SHANGHATI, The cost and amount required annually

are unknown,
3. Supply and transpbrtation of raw materials
‘2, Supply

As a whole, the supply of raw materials is smooth and no
difficulties can be observed from operational standpoint,

b. Transportation -- see Chart No 13-8

L, Raw material blending ratio and guantity charged = sec -
Table NWo 13-7 ’ <

-Eg Motive Fower
1. BElechric power
The amount of electricity required to produce one ton of
foundry pig iron or open-hearth pig iron is 59 kilowatt-hours, while
164 kilowatt-hours is required for a ton of ferromanganese., Blectricity
is supplied by the thermoelectric power plant (output, 25,000 kilowatt)
located in the Ta-ysh Steel Works.
2, Water
The amount of water required to produce one ton of foundry
pig iron or open~hearth pig iron is 70 tons, and 218 tons is required for
one ton of ferrcmanganese (manganese content 70 per cent). The YANGTZE
River water is used, so there is no shortage of water.
F, Production
1. Daily production capacity

a, Low=silicon pig iron

(1) PFrom late 1946 to late 1949: maximum, 45 tons;
average, 35 tons

(2) In May 1951: maximum, 54,5 tons; average,
40 tons

(3) About February 1952: maximum, 69 tons

(4) About March 1953: maximum, 80 tons
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b. Ferromanganese

(1) PFrom late 1946 to late 1949: maximum, 25 tons;
average, 20 tons )

(2) About May 1951: maximum, 19,7 tons; average,
15,6 tons

(3) About Pebruary 1952: maximum,25 tons

Note: Ferromanganese Wwas not produced in fiscal year 1953, The menganese
content in ferromanganese is 60 to 70 per cent,

2, Annual production results
a, Low-silicon pig iron
(1) Prom late 1946 to late 1949: about 6,300 tons
(2) 1In 1951: about 7,200 tons
(3) 1In 1952: about 10,800 tons
(4) 1In 1953: about 30,000 tons
The figures for the years up to 1952 were derived at by setting
the operating rate in production of low-silicon pig iron at 180
days a yesar. At the time, low-silicon pig iron and ferromanga-
nese were produced alternately every three months,
b, Ferromanganese
(1) Prom late 1946 to late 1949: about 3,600 tons
(2) 1In 1951: abmt 2,880 tons
(3) 1In 1952: about 3,600 tons
Ferromanganese was not produced in 1953, The production figures
were derived at by setting the operating rate in produection of
ferromanganese at 180 days a year for the reason given in the

preceding note,

3. Destination of products and its supply situation -- see
Table No 13-1 :

4, Yield
a. Lkow-silicon pig iron: 92 per cent
b, Feorromanganese: 88 per cent
5. Specifications -- see Tables No 13-8 and No 13-9
6, Percentage of the products meeting specifications
a, Low-silicon pig iron

Normally, tkere is no rejection but some which aro not up
to standard in view of chemical composition are produced for about the
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first week after the type of pig iron manufactured is changed, The
average is believed to be 95 per cent,

be. Ferromanganese

This is classified into grades No 1, No 2, and so on,
depending on the manganese content; therefore, there is no reject,

7. Coefficient of effective utilization of equipment
a, During the Chinese Nationalis{ period

(1) ZLow-silicon pig iron: 1,8 cubic meters per ton
per day :

(2) Ferromanganese: four cubic meters per ton

per day
b.- During the Chinese Communist period
(1) 1In 1951

(a) ZLow silicon pig iron: 1,6 cubic meters
per ton per day :

(b) Ferromenganese: four cubic meters per
_ton per dey

In 1952

(a) Iow-silicon pig iron: 0,9 cubic meters
per ton per day

(b) Ferromanganese: 3,2 cubic meters per
ton per day

(3) 1In 1953: 1low-silicon pig iron, 0,8 cubic meters
per ton per day

8. Annual operating rate

. The actual number of working days in a year was calculéted to
be 330 days in 1952 and 1953, OConsequently, the annual operating rate
is as follows: : '

330 + 365 = 0,9 or 90 per cent
9, Number of days idlc and its reasons

Ma jor repair (requiring 70 days) is made once a year when
manufacturing ferromangancse, and once (requiring 50 days) every two
years when producing low-silicon pig iron and foundry pig iron, Accord-
ingly, it can be assumed that major mpairs (requiring 55 days) are made
once every 1,5 years when the production of ferromanganese, low-silicon
pig iron and foundry pig iron is alternated,

Sundays and holidays are not rest days, therefore the average
number of rest days in a year is 35 days (or 330 working days),
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10, Method of repairing and maintaining small blast furnaces

&, The small blast furnace was greatly damaged when it
was being used for producing ferromanganese so that a ma jor repair was
required after the furnace was in operation for only about. a year. The
following paragraph is an account of the damages and repairs conducted
on this furnace in July 1951.

Bocause this furnace was used to produce ferromanganese
for one year, the furnace wall was seversly corroded --~ see Chart
No 13-9 (A). Corrosion was rarticularly severe around the bosh portions
below so that operation became. difficult, Therefore, a major repair
which consumed 70 days was made, In this repair, all of the furnace wall
bricks were removed and relined, The highlight in this repair work is
that the number of cooling boxes of the furnace wall at the bosh and be-
1w was doubled from 36 to 72 boxes, Its outline is shown in Chart
No 13-9 (B). The purpose was to prevent excessive heating of the furnace
bottom through the increase of cooling boxes, thereby prolonging the life
of the blast furnace,

: b. This first repair was completed in July 1951 and
thereafter, foundry pig iron and low-silicon Pilg iron were produced, -
However, in December the furnacs was overtsxed to increcase production,
especially during the movement to establish a new record, so that in
December 1952 the hearth, particularly the steel plate around the slag
hole below the tuyere, became red-hot ~nd suddenly exploded, killing two
or three workers, Thus, from January 1953, bricks from the hearth wp to
and including the bosh werc removed and replaced under a 50-day plan, -

c, As to blast furnace repair procedures, a repair plan
was first drawn up. Then, a brick removing section, hauling section,
brick processing section, and repair secticn were organized by responsible
workers and technicians, and close liaison was maintained between the
. sections, In this manner emphasis was directed toward reying careful
attention to eliminate even the slightest mistake on the time elemont in
each section's work, For example, while the bricks were being removed,.
new bricks were readied so that inside repair could be started as soon as
the old bricks were removed., Furthermore, accessory cquipment such as
hot-blast stoves and blowors were also repaired during the 50=day furnace
repair period, Thus the policy was to repair the blast furnace and its
equipment all at one time, Moreover, each section was driven %o compete
with other sections in reducing the number of days scheduled for the
section,

11, Utilization of returned scrap
a, Discarded ingot case

Discarded ingot cases were purchased by foundries in the
Wu~han and Shanghai areas, By melting these ingot cases in cupolas,
they were made into low grade castings,

b. BRecovered foundry pig-iron scrap

Recovered foundry pig-iron scrap were melted down in
cupolas. at the machinery shop of this works and made into low=grade
products,

c. Recovered low-~silicon pig~iron scrap

Recovered low-silicon pig=-iron scrap was mized with hot
metal in cupola for use in open-hearth furnace and converter.
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111, Steel Manufacturing Department
A, History

1. In early 1946 when the steel manufacturing plant of the
Ta—yeh Steel Works was reopened by the Chinese Nationalist Government,
the only operable equipment in the plant was two l.5-ton converters.

2. 1In late 1949, the Ta-yeh Steel Works came under Chinese
Communist control. The condition of the equipment in the steel manu-
facturing plant remained almost the same for approximately one year.

3. In late 1950, a large number of stesl manufacturing
equipment was transferred here from the Dairen Steel Worka.

L4, With the completion of the installation of these equipment,
the 15~ton open-hearth furnace and the four-ton cupola which had been
under construction were added to the production line in early 1951,

The steel manufacturing capacity, therefore, sharply increased.

B. Equipment
1., TLayout =-- see Chart No 13~10.
2. Principal equipment

a., Open-hearth furnace and accessories -~- sec Table
No 13-10. ‘

Converter and accessories ~- see Table No 13-1l.

Electric furnace and accessories -- see Table Wo

d. Cupola and accessories —— see Table No 13-13.
3. Increase and improvement of equipment

a. During the period between early 1946 and late 1949,
the stecl manufacturing plant had the following cquipment: one UsS-
manufactured 3-ton Moore Rapid Lectromelt furnace (was not in operation
until late 1949); two l.5-ton Bessemer Converters (transferred from
CHUNGKING); and two 4-ton cupoles. Moreover, a 15-ton open—hearth
furnsce was under construction, but it was not comvleted during this
period.

b. In late 1950, one each of a 6-ton, 3-ton, 3-ton (TN Sic.)
and l.5-ton electric arc furnace and one 0.5-ton alloy furnace werse
transferred from the Dairecn Steel Works,

¢c. In early 1951, the 1l5-ton open—~hearth furnace was
completed and one Leton cupola was installed.

4. Ip early 1952, the US manufactured Moore Rapid
Lectromelt furnace (3 ton), which hed heretofora not been in use, was
put into operation and one 3-ton electric furnnce, which had been
transferred from DAIREN, was moved to the machinsry shod. This brought
about a censiderable improvement of the equipment.
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e, It is reported that, in 1954, two converters were
transferred to TA-YEH from a certain place in HARBIN, Northeast Area.
(Pesple!s Daily, 14 May 54).

f. On 1 Jun 54, the repair of an existing .open~hearth
furnace and the installation of a new open~hearth furnace were started.
These actions were said to have been taken to increase production of
open-hearth steel by 25 to 30 per cent and to reduce production cost
by ten per cent. (People's Daily, 3 Jun 54),

L4, Defeéts of equipment from the standpoint of capacity

A large quantity of machinery and equipment were brought in
from the Dairen Steel Works, but since the power supply situation re-
mained as it was in the past (of the 25,000-kilowatt power output,
anly about 10,000 kilowatts was available for the plant's own use),
viae steel manufacturing plant is unable to carry out full operation
(especially of electric furnaces).

When the 6-ton electric furnace is being operated, the 3-ton
electric furnace and the 1,5 ton electric furnace cannot be operated
at the same time. This situation applies also to the 0.5~ton alloy
furnace, BEither the 3-ton furnace or the 1,5 ton furnace only can be
utilized together with the alloy furnace. As can be seen from the
above situation, the operaztion of electric furnsces is extremely cur-
tailed by the shortage of electric power supply.

C. Iabor and Operational Setup
1, HNumber of workers -- see Table No 13-1%4
2. Operational setup -- see Chart No 13-12

3. Personnel distribution and work assignment i open-
heartn furnace shop -~ see Tazble No 13~15

4. Personnel distribution and worL assignment i converter -
shop ~~ see Table No 13-16

5. Personnel distribution and work assignment i > electric
furnace shop -- see Table No 13-17

6. Personnel distribution and work assignment in the steel
casting shop -- see Table No 13-18

" 7. Personnel diestribution and work assignment the alloy
furnace shop

Until about May 1953, the alloy furnace shop was not operated
every day and its equipment was made up only of one small furnace., For
these reasons only two skilled workers and four ordinary workers were
assigned to the shop and they worked under -direct guidance of an electric
furnace technician, Consequently, the cperational organization of this
shop had not been established.
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8. Supervision in various workshops

a. For technical and operational supervision, each
workshop has technical and opsrational regulations for every type of
furnaces and every product, A copy of these regulations is distribu-
ted to each worker so that he can work in accordance with the regula-
tions. Operational regulations are prepared separately for open-hearth
furnace, cupola, converter, 6-ton electric furnace, 3-ton electric fur-
nace, l.5-ton electric furnace, alloy furnace, and steel casting work.,
A1l techpicians and workers in various shops carry these regulations
in their pockets so they can refer to these regulations.

Moreover, technicel operation inspectors are especially
dispatched from the technical department to the stecl manufacturing
plant. They watch workers everywhere at all times. Moreover, they use
temperature gauges and watches to see that workers are strictly follow-

2z the regulations. In the event that workers produce inferior goods
or cause damages to machinery apd equipment due to negligence in complye
ing with the aforementioned regulations, they will be subjected to a
pay reduction. :

b, In the fisld of production control, higher produc-
tion is sought through various means such as nroduction races and
movements for surpassing production wlsa., The production plen for each
month is decided at a production conference which is held at the end -
of the preceding month and efforts are heing exerted to surpass the
planned production through competition among various workshops. In
the case of the open-hearth furnace shop, for example, ench of three
shifts is made to compete against each other so as to accomplish the .
production plan or to establish a new production rccord. A plaque or
a flag is awarded to the winning section or werkshov.

¢. Sanitation control is being sirictly enforced, The
personnel are made to wear masks and keep the shop clean and neat.

d. The Accident Prevention Scction is established within
the Production Office and it constantly watches over the safety of
machinery, cquipment, and personnel,

e, Under the systematic guidance of scction and team
leaders, well organized control measures are being taken at various
workshops. Moreover, with the enforcement of the responsibllity system,
the scope of responsibility and division of work are clearly defined.
Therefore, the responsibility of individunls is immediately made known
whenever one is negligent or fails in his work. Thus, action is always
taken against responsible persons sccording to the seriousness of the
case. :

. The genaral workers are spurred to produce more by
various encouragement systems on the. one hand, but they tend to be
discouraged by the enforcements of the responsibility system on the
other.

D. Operational Method
1. Operational process
a, Open-hearth process —— sse Chart No 13-13
b. Converter process —- see Chart No 13-14
c. Rlectric furnace process —- see Chart No 13-15
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2. Peculiarities of thc operatiocnal processes
a. Open~hearth furnace

Once in 1951, the open~hearth furnace gas port broke
down. This was due to the lack of experience in the utilization of
Venturi gas ports on the part of the technicians (two men who studied
in the UNITED STATHS) and the men under them.

Due to such immaturc operational technique as well
as the poor quality of refractory materials (their quality was lowered
when they became sozked in wzter while being transported by boat from
the T'ang-shan Brickyar@, the refrzctoriness of the open~hearth furnace
was very low and the furnzce had to be repaired after an average of
250 heats (up to 600 heats in JAPAN).

b. Converter

In 1950 and 1951, the temperature of hot metal for
converter was 1250 to 1300 degrees centigrade, blowing time for one
heat was 20 to 30 minutes, and its life was 14 to 20 heats. The clay
work at its top in particular very often melted away. Beginning in
gearly 1952, low silicon pig iron began to be used in the comverter to
prolong the life of the furnace top. Furthermore, the time for one -
heat was reduced to 10 to 15 minutes by raising ths hot metal tempera-
ture to 1300 to 1350 degrees centigrade. As a result, the converter's '
life was extended to 25 heats by April 1952 and to an average of 45
heats by August 1952.

At the same time, a spars converter stend was installed
and a spare converter was always kept heated. Whenever the converter
in operation had to be repalred, the resultant period of suspended
operations was cut down by bringing in the spare converter by a crane
for immediate operation, thus enabling a turnover of 95 heats a day
with two comverters. In this way, a production record of about 120
tons a day was attained around August 1952, Because of this produc—
tion increase, the number of ingot n0lds was increszsed and the ingot
casting yard was expanded.

c. ®#lectric furnace

Beginning in August 1952, lew—-phosphorus pig iron from
PEN-CH'T began to be used in place of the scrap iron, thus causing a
change in the method of operation. In the new method, cold pig is
first melted in a cupola, then tronsferred into a Bessemer converter
where its carbon content is lowered to zbout 0.4 per cent, and then
refined in an clectric furnsce. The result is & reduction in the
refining period and an increase in productivity.

The process cf aapufacturing special steel in the Ta—
yeh Steel Works follows "oparstional regulations' bused on Soviet
regulations governing the manufacture of spscial clectric steel.
Examples of thuse "operational regulations® are given in Charts No
1316 through No 13-25.
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Improvement in operational technique
a. Open-hearth furnace

Imprevement of open-hearth furnace operating techniqgue
is not clear. While there was an unforeseen accident caused by lack
of experience in tne operation of Venturi gas ports as explained pre-~
viously, this was something that hoppened in the second half of 1951,
That was soon after the open~hearth furnace was built and the incident
was due to the inexperience of the teahnicians and the workers under
them, There have been no reports of such accidents since then and some
improvements probably have been made in the operating technique of open—
hearth furnace.

b. Converter

From the fourth quarter of 1953 until early 1954, a
technical improvement plan containing five wpoints pertaining to the
operation of converters was introduced. Among them, the Soviet low-~
silicon blowing method based on the use of oxygen was especially
emphasized. As a result, the blowing time for each converter was re-
duced by seven nminutes and the highest record until then (average, 77
heats a day in December 1953) was improved by 30 per cent., It is also
reported that a six-point technical improvement plan was carried out,
operational methods wers improved, and by May 1954 the state production
plan for that year was cxceeded by 12 per cent (Peoplet's Daily, 5
Aug 54).

c. Hlectric furnace

In the past, a great deal of this -lant's special elec-
tric steel failed to meet the specifications. In the second half of
1953, however, the following three technical improvements were achieved
through to the suggestion of a Soviet specialist named CHUIEFU*,

(1) Regulation of the mixing elements

Since chromium has the propsrty of lowering

the impact value of steel, great care was taken
. during operations to keep the amount of

chromium at a minimum when the amount of

carbon was at a maximum. As a result, the old

qualitative shortcceming of the vplant's products

which pzssed inspections for chemical composi-

tion but were rejected for mschanical flaws

was corrected,

Discontinuation of the oxidation process

In Auzust 1953, the oxidation process vas
adopted by the electric furnace shop for the
production of high grade alloy steel but

the quality of the products was very poor,
After this vrocess was discontinued at the
suggestion of a Soviet specialist, the compo—
sition of the steel improved, the refining
tine was reduced by 40 ninutes and the life
of the furnace was lengthened.
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(3) Improvement in ingot casting operations

In the past, workers painted the inside of the
ingot molds, sprayed them with water and poured
the molten steel into them without -having them
thoroughly dried or cleaned. Thus, even though
the molten steel passed inspection for its
chemical composition, the finished products --
that is, the ingots —- frequently did not

pass inspection because of the increased car-
bon content. Upon the recommendations of a
Soviet technician, painting and watering of
ingot molds were discontinued and the steel

was teemed only after the molds were thoroughly
dried and cleaned. As a result, the percen-
tage of the products meeting specifications ’
has increased greatly. (People's Daily,

8 Aug 53 and 9 Nov 53).

E. Raw Materials
1, Principal raw materials
a. Scrap iron

There were about 3,000 tons of scrap iron in the plant
in early 1950, and another 3,000 tons was received in mid-195l. Since
early 1952, there has beén no source of scrap iron in the Central-
South China Area and procurement has become difficult., Therefore, a
decision was made to leave a part of the scrap iron obtained in 1951
as raw material for the production of high-speed steel, and to use
special pig iron for the production of other special steels. In late
1952, a scrap-iron supply of 3,000 tons was obtained, but this was
made up of discarded weapons (such as rifles and machine guns) including
live ammunition. Since there was the danger of explosions, hardly any
of it could bé used as raw material. Meanwhile, part of the open-
hearth steel produced by the plant itself began to be used as raw matér-
ials for the production of special steel from the latter half of 1952,

b, Pig iron

Semilow-phosphorus pig iron (No 4 and No 5) is being
obtained from the Pen-ch'i Iron and Steel Company. The amount obtained
in 1952 was about 20,000 tons. This low-phosphorus pig iron is being
used mainly as raw material for the electric furnace ard some of it
is being used as stock for the converters. Low-silicon pig iron and-
other pig iron produced by the pig-iron manufacturing plant are reing
used as stock for the open-hearth furnaces. The cost per ten of low-
silicon pig iron is 1,300,000 to 1,509,000 yuan (equivalent to about
18, 50C to 21, 40O yen in Japanese currency). The specifications of
pig iron to be used in open-hearth furnacés, converters and cupolas
are given in Tables No 13-19 and No 13-20, )

c. Molybdenum (for us= in alloy furnace)
There is a stock of about 50 to 60 tons of molybderum
sulfide concentrate obtained from YANG-CHIA-CH'ENG-TZU (STC 2254/1367/

1004/1311) in the Northeast Area. It is being used after it is mixed
with limestone and hardened,
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d. Tungsten (for use in alloy furnace)

. The scurce of tungsten is not known but small amounts
are being supplied as needed.

2. éecondary raw materials
a. Iron ore —- see under II, B, 1 and 2
b, Limestone -— see under II, B, 1 and 2
. C+ Manganese ore -- gee under II, B, 1 and 2
d. Refractory.material
Natural silica from SZECHWAN Province is being used as
refractory material in the bottom, belly and tuyeres of the open—~hearth
furnace. 1Its chemical compositions are given in Table No 13=-21.
e. Material for repairing furnaces
Magnesium oxide and raw dolomite are being used.
3. Supply and transportation
The supply of raw materials is generally smooth except in
the case of scrap iron. Pen-ch'i low-phosphorus pig iron is being
transported from MUKDEN to P'U-K'OU via TIENTSIN by train and from
PIU-K'OU to HUANG~SHIH by boat. The others are s shown in Chart No
13-8.,
4, Blending ratio
a. Open-hearth furnace
The ratio of principal raw materials in 1951 and 1952
was 6@ per cent scrap iron to 40 per cent pig iron, but it was changed
in late 1952 so that the ratio is #0 per cent scrap iron to 60 per
cent pig iron. ’ :

b. Converter

The ratio at that time was 1.1 tec 1.2 tons of pig iron
and 0.18 to 0.26 ton of scrap iron to one ton of steel produced.

c. Blectric furnace
Scrap iron comprised mos% of the mixture from 1951 to
about early 1952, but Pen-ch'i low-phosphorus pig iron has been the
main ingredient since May or June 1952,
5. Quality charged
Open~hearth furnace —-— see Table No 13-22
Convegrter —-- see Table No 13-23

Electric furnace -~ see Table Ho 13-24
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6. Power and fuel

a. Pewer

Tone situation concerning electric power for operation
.of the electric furnaces has been explained under II1I, B, 4, The
limited supply of electric power is one of the overzll cbstructions
to production., Since expansion of the existing thermal power plant
(outpux 25,000 kilowatts) of this works alone will not be a fundamen~
tal solution to this problem, it is reported that pnlans are being drawn
up for the construction of a large mew hydroelectric power plant that
will utilize the waters of the YANGTZE River,

b. Fuel

Ping-hsiang coal is being used as raw material for the
& . producers.

F. Production
1. Actual daily output
a. @ne l5-~ton open-hearth furnéce

(1) Daily output from 1951 to first half of 19521
maximum, 70 tons; average, 63 tons

(2) Daily output from August 1952 to first half
of 1953: wmaximum, 90 tons; average, 82 tons

Wote: The product consist ~f 160~kilogram steel ingots.
b. Two 1l.5-ton converters

(1) Average daily output until late 1951:
50 tons (35 tappings)

(2) Average dazily output in April 1952:
80 tons (50 tappings)

(3) Average daily output in August 1952: 100
tons (90 tavpings)

(4) Maximum daily output in May 1953: 120 tons
(95 tappings)

Wote: Products consist of various kinds of stesl for casting.

¢. One 6-ton, one 3-ton and one l.5-ton electric furnaces:
daily output after the last half of 1952, 14.5 to 18 tons.

Wote: Products consigt of various kinds of special steel.
d. One alloy furnace
It is operated for about one week at a time as the occa—

sion arises. During this time, it produces about one ton of ferroalloy,
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2. Actual annual output

a. Cne 15-ton open-hearth furnace: approximately
15,000 tons in 1953,

Tty TN

b. Two 1,5-ton converters: between 24,000 tons and
30,000 tons in 1953,

c. One 6-ton, one 3~ton and one l.5-ton electric
furnaces: approximately 30,000 tons (ingots) in 1953.

Note: Judging, from the electric power shortage, this output seems
rather unreasonable.

3. Average yield
a. Open-hearth furnace

(1) From 1951 to first half of 1952: yield of
steel was 8& per cent. :

(2) In August 1952: yield of steel was 94.2

per cent; yield of steel inget was 91.7 per
cent.

b. Converter

During 1952, yield of steel (against charged pig iron)
was 78 per cent and yield of steel inget was 97.3 per cent.

c. BEBlectric furnace

During 1952, yield of stesl was 94 per cent.

d., Alloy furnace

In the case of ferromolybdenum, the net yield of moly-
bdenum was 80 to 90 per cent. In the case of ferrotungsten, the net
yield of tungsten was 90 to 92 per cent, :

4, Specifications

Formerly, the specifications for finished products in the
Ta-yeh Steel Works were not uniform. Moreover, both Soviet and
American specifications were used. However, after 1953, they were
gradually standardized under the Soviet specifications, The standard-
ization of specifications (of finished products) was carried out first
in the special steel department. The Soviet symbols for special steel
and the presently used specifications for varlous finished products
are given in Charts MNo 13-25 through No 13-39.

5, Percentage of products meeting specifications

a. Open-hearth furnace (when_finished products are low-
carbon ordinary structural steel)

Percentage of steel ingots meeting specifications was
98,2 per cent (in respect to the size, surface and compusition)
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b. Converters (when finished products are low-carbon
ordinary structural steel) :

' Percentage of steel ingots meeting specifications was
99 per cent (in respect to the size, surface and composition).

c. Electric furnace>(when finished products are various
kinds of special steel)

Percentage of steel ingots meeting specifications in
respect to surface was 99.8 per cent and percentage of steel ingots
" meeting specificatinns in heat test was 85 per cent (all steel
material is tested).

Note: The inspection of these special steel ingots for qualifications
was very strict. It included not only the outward appearance
but also all the test stcel materials ars subjected to, such
as the macroscopic test, microscopic test, analysis, heat
test and mechanical test of a sample ingot from each heat and
only those that qualified were released for forging or rolling
processes. C(Consequently the acceptance rate was comparatively
lower than that of products of the other furnaces.

6. Effective utilizatinn cosfficient of equipment
a. Hffective utilization coerficient of open-hearth

furnace ;daily output ‘ A
effective hearth area;

(1) From 1951 to first half of 1952
(a) Minimum daily output: 56 tons
(b) Maximum daily output: 70 tons
(¢) Average daily output: 63 tons

{d) Effective hearth area: 13.72 squars
meters .

(e) Eff:ctive utilization coefficient: 4.5
(2) August 1952 to first half of 1953
Minimum daily output: 75 tons
(b} Meximum daily output: 90 tons
(c) Average daily output: 82 tons
(d) Effective hearth area: 13.72 m?

(e) Effective utilization coefficient: 5.9
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: b. Effective utilization coefficient of converter
" (unknown)

(1) Until late 1951
(a) Average daily output: 50 tons (35 heats)

(b) Effective utilization coefficient ?
: (TN Sie.)

In April 1952
(a) Average daily output: 80 tons (50 heats)

(b) Bffective utilization coefficient, (?)
' (TY Sic )

In August 1953

(a)  Average daily output: 100 tons (90
heats)

(b) Effsctive utilization coefficient, (2)
(™™ Sic.)

In May 1953

(a) Average daily output: 110 tons (95
heats) .

(b) EBEffective utilization coefficient ?
(v Sic.)
c¢. Effective utilization coefficient of electric fur—
24

{hverage per—heat oubtput x time required for each heat |
N Transformer capacity 4

Note: It was impossible to calculate the utilization coeffiecient
because the capacity of the transformer was unknown.

7. Annual operating rate {Actual number of days worked in a year:

365

2. uUpen-hearth furnace, June 1952 to May 1953
(1) Actual number of days worked: 183 days
(2) Operating rate: 51 per cent

b. Converter, June 1952 tn May 1953
(1) Actual numbor of days worked:

(2) Operating rate: 73 per cent
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c, Electric furnace, June 1952 to May 1953
(1) Actual number of days worked: 250 days
(2) Operating rate: 68 per cent
. 8. HNumber of days idle énd its reasons
a. OCOpen~hearth furnace .
{1) - Reasons for suspension of operation

Due to lack of skill in open=hearth furnace
operations and also due to poor quality of
refractory materials, one cold repair (requir-
ing 2t laast about two days) had to be made
after approximately 200 to 250 heats (aprrox-
imately 40 to 50 days when steel is tapped
five times a day). Consequently the furnace
was put out of operatlion for approximately

20 days a year for cold repairs., In addition,
since unexpected accidents occurred at times,
the numbsr of days the furnace is not in
operation is comparable to the number of days
it is in operntion.

Number of days not in operztion

The open~hearth furnzce was not in operation
for approximately 180 days during the one-
yesr period from June 1952 to May 1953. ’

b. Converter
(1) Reasons for suspension of operations

In 1951, the converter required one repair
(however cold-repair time was reduced) after
14 to 20 heats, However, the life of the
converters was grzdually lengthened through the
improvement of operaticnal method so that
after August 1952, the converters required
one repair after aan average of 45 heats. As
a result, the number of days the furnace is
not in operation was greatly reduced, remain-
ing at about 90 days a year including the
netional holiday.

Nurher of days not in operation
The converter was not in operation for ¢5 days
during the cne-year poriod from June 1952 to
May 1553.

c. Blectric furnace

(1) Reansons for suspznsion of operatioans

It was impcssible to have the equipment in
full operation because of the power shortages
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in the Ta~yeh area. Due to the fact that
about half of the equipment was alternately
kept idle and because of the days required
for furnace repair (major repair), the number
of days not in operation was over 100 a year.

Number of days not in operation

The electric furnace was not in operation for
approximately 115 days during the one year
period from June 1952 to May 1953.

9. "Repair and maintenance methods
a. Open-hearth furnace
(1) Hot repair

Up to about the first half of 1952, it reguired
15 minutes (included in the %4 hours and 23
minutes required for one heat) to make one
hot repair. However, by May 1953, the time
had been reduced to 8 to 10 minutes. As
previously mentioned, since the refractory
materials were inferior and the 1life of the
open~he:rth furnace was short, efforts were
made tc raise the pmroduction rate by re-
ducing repair time through the use of a
greater labor force. There is nothing unusu-~
al in the furnace repair method.

Cold repair

Since the last half of 1952, a cold repair
has been required after a ninimum of 200
heats and a maximum of 300 heats and it
took two to three days to make one repalr.
(Note: 1In JAPAN, one is reguired after

a maximun of 600 heats.)

To effect a cold repair, efforts are being
made to reduce the repair time by using abun-
dant labor power and by making careful
arrangements beforchand,

b. Converter
(1) Hot repair

In May 1953, one hot repair required three
to four minutes. (Included in the 18,6
minutes required for one heat)
Cold repair
Up to late 1951, the converter required one
cold repair after about 1% to 20 heats.
Later, however, the operational methcd was

gradually improved so that by April 1952 a
cold repair was only raquired aftsr about 25
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heats and by August 1952 a cold repair was
only required after about 45 heats. It
took about half a day to make one cold
repair. There is nothing vnusual in the re-
pair procedure. ’

c. Electric furnace
(1) Hot repair

In May 1953 one hot repair required about
10 minutes (included in the four hcurs and
40 minutes required for one heat),

(2) Cold repair (unknown)

1o0. Reprocessing of scrap steel

a. The recovered open-~heartn steel (low-carbon steel)
is charged into open~hearth furnace.

b. The recovered ccnverter steel (low-carbon steel)
is also charged into the cupola or open-henrth furnace.

c. Some of the scraps recovered during the rolling
process are charged into the cupola used for mallesble cast iron and
the rest are charged into the oven~hearth furnace or cupola vhich is
used in conjunction with the converter.

d. The use of recovered special steel mnde in electric
furnace is very limited. In genernl, recovered special-stsel scrap
allowed to be mixed amounts to only 30 per cent of the total charge
for one heat. Furthermore, among these recovered special steel,
those with: high carbon and phosvhorus coantents such as stainless steel,
high-speed steel, and spring steel cannot be mixed into the charges
for production of certain tyves of steel. Therefore, recovered special
steel of these types amounting to only 30 per cent of the total charge
is mixed in the charge to produce steel varieties of lower gradgs.
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V. Rolling Department
A. History

1. There were no rolling wills in TA-YEH when the industrial
facilities in this area were confiscated by the Chinese Nationalist Army
from the Japanese Army immedistely after the war's end.

2. When the industrial plants were reopened by the Chinese
Nationalists in early 1946, two small rolls, each powered by 600-horse-
power motors, were brought to TA-YEH from CHUNGKING to establish the
basis for a rolling mill,

3. When the Ta~yeh area was brought under the control of the
Chinese Communists in late 1949, the rolling mill was taken over un-—
damaged, as was the case with the other plants.

4. In December 1950, the Chinese Comrunist authorities trans—
ferred one 1,000-horsepower medium roll and two 350-horsepower small
rolls from the Dairen Steel Works bto rveinforce the rolling facilities
in TA-YEH.

5. Thereafter, the three workshops for medium rolling (one
600-horsepower roll), small rolling {one 600-horsepower roll) and special
steel rolling (one 350-horsepower roll) at this mill were kept in opera-
tion, and in May 1953, a large rolling 1ill (one 1,000~horsepower and one
350-horsepower rolls) was being constructed adjacent to the existing
mill. :

B. Equipment
1. Layout -- see Charts Ko 13~26 and No 13-27
2. Prinéipal equipment
a. Medium bar mill
(1) Three-high imedium roll: one
(2) Motor (600-horsepower): one
(3) Continuous—type heating furnace:
(4) Billet cutting machine: one
b. Small bar mill
(1) Three~high small roll: one
(2) Motor (600-horsepower): one
(3) Continuous-type heating furnace: one
¢. Special-steel rolling mill
(1) Thres-high small roll: one
(2) Motor (350-horsepower): one

(3) Independent heating furnace: one

L1
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4. A large bar mill was under construction in May 1953.
The princ¢ipal equipments of this mill were as follows:

(1) Three~high large roll: one
(2) Three~high small roll: one
(3) Motor (1,000-horsepower): one
(4) Motor (350-horsepower): one
(5) Continuous type heating furnace: one
(6) Cutting machine: one
(7 Straightener: one
3. Improvements in equipment

a. Until early 1954, more than 60 different ways to ime
prove the equipment and technique were proposed in the rolling depart-
mertt of the Ta~yeh Steel Works, based on experiences gained by the An-
shan Iren and Steel Company and other enterprises, and efforts were
made to automatize and mechanize the facilities, Of such efforts, the
most important ones are as fnllows:

(1) A SETIBAN ( & A B4 ), HANIBAN ( 7Z_ & %)
and HANRITSUIBAN ( A <. ¥ %4) were designe
and installed. The SEIIBAN was installed in
July 1953; the HANIBAN was installed in Decem~
ber 1953; and the HANRITSUIBAN was installed in
February 1954. These devices were designed and
installed by following the example of the rolling
department of the An~shan Iron and Steel Company

under the guidance of Soviet technicians.

)
d

Note: The SZIIBAN, HANIBAN and HANRITSUIBAN are "repeatetrs! of different
types.

(2) In August 1953, an "automatic ste=l pusher",
and a "furnace door manipulator" were installed.
These machines were designed and installed col~
lectively by the rolling mill workers under
the leadership of LI Pang-hsien (STC 2621/6721/
2009), an engineer at this mill. The primary
purpose was to improve the auxiliary equipment
of the heating furnace and to raise work effi-
ciencye The M"automatic steel pusher" is an
automatic device designed to push ingots or
billets into the heating furnace. The "furnace

- door manipulator" is a device designed to open
or close the furnace door automatically,

In late 1953, an automstic stamping machine was
adopted. This machine was used to stamp the
serial number, the name of the mill and the date
of manufacture on the finished products.

1 SPECIAL HANDLING REQUIRED NOT RELEASABLE TO FOREIGN NATIONALS
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b. It is reported that as a result of these improvements
in the eguipment, work efficiency has been raised as follows:

(1) The number of persomnel required to, operate a
roll was cut down from 21 to about 10 or 11
(a saving of manpower equivalent to 624 to 780
workers a month)

L e e

The number of hours spent on feeding and rol-
ling were shortened to a great extent.

Along with improvements made in the other
equipment, the production of steel materials
increased tiree and a half times. (People's
Daily, & and 14 May 5L4) '

L. Egquipment balance

a< The balance between the medium roll and the small
roll for processing ordinary carbon steel

Since the medium roll processes ingots (measuring 150
millimeters in thickness at the bottom and 110 millimeters at the top)
into billets of 40 millimeters in thickness, a daily output of up to
200 tons is casy. However, since the small roll processes billets of
4O millimeters in thickness into rods 10 to 15 millimeters in diameter,
it can produce only 45 tons a day. Moreover, the capacity of the con—
tinuous-type heating furnace for the small roll is low, Therefore, the
imbalance between the medium roll and the small roll formed a bottle-
neck for the entire rolling mill., In order to overcome these short-
comings, the following measurss were taken by May 1953.

(1) Changes were made so that two billets could
be fed into the small roll at a time. Thus,
the output was almost doubled.

(2) As for the insertion of billets into the
continuous-type heating furnace for the small .
roll, a method was adopted whereby the billets
were fed into the furnace immediately after the
cubting., However, this method was of no avail
because the heating capacity of the furnace it-—
self was low. Thus, there was a tendency for
the billets to accumulate before the small
roll.

b. Small roll for processing special steel
Since this roll processes billets of 45 millimeters and
70 millimeters in thickness which have been forged at the forging plant,
there is no imbalance between the forging plant and this shop. However,
since there wers so many differsnt types of steel in different sizes,
much time was spent in replacing and straightening the rollers for pro-
per passes, thus often affecting production.
G. Labor and Operational Setup
1. Number of workers: 286
2. Operational sstup — see Chart No 13-28
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3, Personnel distribution —- see Table No 13-40

L. Persommel distribution and work assignment ~— see Table
No 13-41

D. Raw Materials

1. Since the medium bar mill processes ordinary carbon steel,
the size of the ingots are not specified, but normaliy those measuring
more than 150 millimeters in thickness st the bottom, 110 millimeters
across at the top and 600 millimeters in length are used. The chemical
composition of the ingots is the same as that of ordinary carbon steel
but in general, even those with more than 0.07 per cent phosphorus con-
tent and more than 0,06 per cent sulphur content are acceptable.

2. The small bar mill processes blooms measuring 40 milli-
meters across and 500 to 600 millimeters in length.

3. At the special steel rolling mill, billets 40 to 70
millimeters in thickness which have been forged and checked for surface
scratches at the forging plant, were used as raw materials. Although
there was no specification for billets, those with scratches were
rejected. : .

E. Production
1. Actual output ~- see Table No 13-42
2. Average yisld in rolling
a. Medium bar mill
Losses occurring during the processing from ingot
to billet of 40 millimeters in thickness: (loss due
to heating) + (loss caused by cutting off the top
and bottom) 3 per cert + 7.5 per cent = 10.5 per cent
b. Small bar mill ’
Losses occurring during the processing from billet
of 40 millimeters in thickness to reinforcing steel
of 10 to 15 millimeters in diameter: (loss due to
hzating) + (loss caused by cubtting the bars down to
the exact measurement) 2.5 per cent + 2 per cent -
Le5 per cent
Totad loss after both processing is 15 per cent

Therefore, the average yield of common carbon steel
materials from ingots is 85 per cent.

c. The average yield of special steel in rolling differs
according to the type of steel. An example illustrating this fact is as
follows:

(Billet) 40 to 70 millimeters in thickness rolied to
10 to 35 millimeters in diameter

(Average yield) special structural steel, 92.5 per
cent; high spsed steel, 91 per cent

Liy
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3. Annual operating rate (latter half of 1952 to first half
of 1953)

a. Medium bar mill: 94 per cent
b. Small bar mill: 94 per cent
c. Special steel rolling mill: unknown
L. Number of idle days in a year
a., Medium bar mill
b. Small bar mill
Both mills were idle for 20 days during the year (national
hnlidays and power-suspension days)
V. Forging Department
A. History
1. There was no forging plant in existence whzn the facili-~
tles of the Ta—yeh Steel Works were seized by the Chinese natlomlj_gf
authorities immediately after the war's end.
2. The basis for a forging plant was established for the
first time after an electric furnace and steam hammers (two 2-ton,
three l-ton and, three O.5-ton) were transferred here from the Dalr'en

Steel Works in December 1950,

3. These steam hamiers have been operating since the day their
~installation was completed in April 1951.

L. In May 1953, the forging plant was expanded to install
a five-ton steam hammer and its accessories. It is believed that this
project had been completed by Noveuber 1954 at the latest.
B, Equipment »
1. Layout -- see Chart No 13-29
2., Principal equipment -~ see Table No 13-43
3. Accessories
Heating furnaces: four
Boilers: two (both are Lancashire boilers)
Annealing furnace.
Surface scraping eqﬁipment
P;Lcklmg equipment
L. Increase or improvement in equlpment
There is no increase or improvement of equipment worthy of men-

tion except for those which were transferred from the Dairen Steel Warks
and the five-ton steel hammer which was being installed after May 1953.
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5, Defects of equipment from the standpoints of capacity
and layout

: a2, Since the heaviest equipment in May 1953 was a two-
ton hammer, it was impossible to forge large ingots.

b. Due to the absence of soaking pits, it was impos-
sible to produce good quality products.

¢c. Since the forging plant (including the heat treat-
ment plant) was located far from the small bar mill, it was necessary
to take complicated measures to complete the processing. For example,
the forged billets were hauled to the rolling mill where they are rolled
and then hauled back again to the forging plent for heat treatment,

6, Balance in equipment capacity

No particular imbalance is noticeable becausec the forging
plant formed a part of a generally small-scale integrated process. How—
ever, since the build-up of the forging plant was insufficient in com-
parison to that of the steel mill, the forging plant cammn>t match the
steel mill in productive capacity.

C. Labor and Operational Setup
1. Number of workers: 32 -- see Tablse No 13-44

2. Operational setup and personnel distribution -~ see Table

No 13-45
3. Level of workers'! technical knowledge

The worksrs of the forging plant were those who were sent
here from DAIREN together with the machinery. Many of them have more
than 30 years! experience and their technical ability and level were
very high. However, the technical level of the engineers and techni~
cians who were supposed to supervise these workers was low.

D. Raw Matsrials

. 1. The principal raw material is steel ingots which is
supplied from the steel mill

2. There is generally, a regular supply of raw materials,
but the forging plant lacks the capacity to process the entire supply,

B. Operational Mcthods
1., Operational processes -- ses Chart No 13-30
2. Improvement of operational processes

a. Until the first half of 1953, production capacity

of the electric furnace department, forging departmsnt and heat treat-
ment department in relation to each other was extremely out of balancs,
Since the processing capacity of the forging department was low compared
to the amount steel ingots produced by the electric furnace department,
there was a constant accumulation of raw materials at the forging plant.
Moreover, since the efficiency in the annealing process at the heat treat~
ment department was low in relation to the steel materials produced by
the forging department, there was also an accumulation of raw materials
in this workshop. This greatly obstructed the efficiency in production.

L6 .
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b.. The two Soviet specialists, CHUIEFU¥ and
CHIEKUSHAROFU¥ who came here in June 1953, made a survey of the actual
econditions and recommended the ®high-temperature charging", "high~speed
heating", and "assembly line production! methods insofar as the heating
furnaces in the forging department were concerned. These methods were
introduced so that the work involved in the "heating of thé raw material
to the forging process can be performed by the assembly-line system. In
short, the primary purpose was to boost the efficiency of the forging
department in an epoch-making mammer by inserting the steel ingots into
the heating furnace in succession without allowing the furnace to cool
and by forging these ingots which have been withdrawn from the furnace
while they were still hot, It is reported that this resulted in a 57 to
66 per cent reduction in the heating time, in a 70 per cent increase in
the continuous operating time of the hammer and in doubling the overall
production capacity (The People's Daily, 9 Nov 53).

c. As for the heat treatment department, the following
- pprovements were made:

(1) From the past, this department had spent long
hours on the annealing process, the average
being 88 hours and the maximum being 148 hours
for a single operation. In addition, this de-
partment had used 700 kilograms of coal to
process a ton of material. After making a sur-
vey of the workshop, the Soviet expert, .
CHIEKUSHAROFU*, pointed out irrationalities in
the facilities and led the workers into repair-
ing the ammcaling furnace five times., As a re-
sult, the amnealing process was shortened to 25to
30 hours and the coal consumption was brought
down to 200 kilograms. But, there is no de-
tailed information on the repair method.
(People's Daily, 9 Nov 53)

In order to improve the quality of the steel
products, he also recommended the annealing of
pig iron by means of the scattering method.

It is reporied that in the past the quality of
the steel products for the manufacturing of
machinery had a high rejection rate. This
quality of the steel product was brought up to
the standard of specification required by
having the workers observe the combustion inside
the furnace and regulate the progress of com-
bustion in the combustion chamber,

d. Numerous suggestions were submitted by the workers
on how to improve the operating methed. As an example, a sand blast was
designed and brought into use to do awsy with the practice of using sul-~
phuric acid in removing scale from steel materials, thus, eliminating
the attendant danger. (People's Daily, 9 Nov 53, 13 May 54)

Note: 1. After World War II, sand blast has been used in JAPAN on
castings but not on rolled steel. Although this machine gives

an excellent finish, the machine itself is an expensive item and
adds to the cost of the product. Specialists are of the opinion

that this machine is probably used at TA-~YEH for special steel.

2. Soviet names were transliterated from Chinese characters.
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- F.  Production

» . 1. Estimates of daily, monthly and annual outputs (two-ton
hamrer, one~ton hammer and half-ton hammer)

a. Daily output: 45 to 55 tons
b. Monthly output: 1,500 tons
¢. Annual output: 18,000 tons

It is believed that the output will increase tremendously when
the installation of a five~ton hammer which was begun in April

1953 is completed.

2. DNumber of days operated aniually and actual operating
rate

a. Number of days operated annually: 350 days (three
shifts a day with Sundays counted as work days; a part of the members
of the various teams were granted two rest days in a monta by rotation) .

b. Actual operating rate: 95 per cent

VI. Secondafy Products Department
A. Machinery plant
1. History

a. The machinery plant was already in existence when
the Chinsse Nationalist Gorermment confiscated the Ta~yeh Steel Works
from the Japanese after the end of the war. At that time, the princi-
pal equipment of this plant consisted of two 5-ton, one 2-ton and one
l1-ton cupolas.

b. Thereafter, a 3,000-ton press was shipped to the
Ta-yeh Steel Works as a reparations item from the Yawata Iron Manufac—
turing Co, Ltd. This press was installed in the machinery plant but
was not as yet in operation in May 1953,

c. A new type of machine-—tools (a total of about 70
long and short scale machine-tools) were purchased from the US during
the Nationalist regime, to fully equip the machine-tool shop.,

) d. After Chinese Commmists took control, the existing
equipment were repaired, and the machinery plant bacame a very sub-
stantial plant.

] The production of chilled—-cast wheels has been carried
out continuously at the wheel chill-casting shop of this machinery
plant from the Chinese Nationalist period to the present.

2. Equipment
a. Plant and equipment layout ~- see Charts No 13-31
and No 13-32
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b. Principal equipment

(1) Hydraulic press shop: one 3,000-ton press
(not operated in May 1953); two heating '
furnaces
Boilermaking shop: 20 machine-tools
Wheel chill-casting shop: two 5-ton cupolas;
ten pit~type wheel annealing furnaces; one
mold—-drying oven
Smithy: two %-ton air hammers; two 1/16~ton
air Hammers; one electric hammer; threc small
hammers; thres heating furnaces; some forges
and anvils; 20 small machine~tools
Machine-tool shop: 70 long and short scale
machine-tools (lathes, drilling machines and
planers) — all are new items imported from
the US during Chinese Nationalis® control

(6) Foundry: one 2-ton cupolas; one l-ton cupola;
one mmold-drving oven; two crucible furnaces
(for melting nonferrous alloys)

(7) Wood pattern and machine-work shop: some
wood~patteri making machines; 20 small
machine-tools

3. Labor and operational setup
a. Labor force: 657 workers

b. Operational setvp of the machinery plant —-- see
Chart No 13-33

¢. Personnel distribubion in the superintendent's office
of the machinery plant —— see Chart No 13-46

d. Personnel distribution in the affiliated shops
(1) Wwheel chili-casting shop -- see Table N§ 1247
(2) Boilermsking shop -- ses Table No 13-48
(3) Machine-tool shop —— ses Table No 13-49
(4) Smithy -— see Table No 13-50
(5) Foundry -- see Table No 13-51
/. Raw materials
a. Principal raw materials’
(1) Hydraulic press shop
This sop was not ready for operation in May
1953. Howsver, at that time, there was a plan

to carry out the pressing process by obtaining
steel materials from the steel mill.
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(2) Boilermaking shop: obtains plates from the
rolling mill

(3) Wneel chill-casting shop: obtains foundry
pig iron from the pig-iron manufacturing plant

(4) Smithy: obtains soft steel materials from the
steel mill

(5) Machine-tool shop: obtains semiprocessed
goods from the wheel chill-casting plant,
smithy and the foundry ’

(6) Foundry: obtains foundry pig iron from the
pig-iron manufacturing plant

b. Raw material supply and requirements

A1l of these shops are operated on a small scale. There-
fore, supply and demand of raw materials is comparatively smooth.

5. Operational method
Operational process

Since various types of products are produced at the
machinery plant, it is difficult to summarize processing methods for all
the products. The following is an outline of processing methods for
special products.

(1) Chilled wheel

(Wheel chill-casting shop)
U . 112=Casting snob! L -
L Cupola furnace

e3> teeming e "'aHheZﬁné -
e =TT . Iihpuiadiopu S
Molding

furnace ——- extracting and cooling |——=

(Machine-tool shop)

inspection « —————> f§hé;r{ﬁg‘§}52és§‘

finished product
(2) Crankshaft

(Smithy) (Machine~tool shop)

" rough forging R , roughing cut —-— finis

ﬁahéﬁéugi—~———:>

finished product
6. Production

a. Daily output by the principal shops
(1) Wheel chill-casting shop

(a) From early 1946 to late 1949: 50 chilled
cast wheels in one day

(b) After the latter half of 1951: 100
chilled cast wheels a day
° 50
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(2) Foundry: from the latter half of 1951 to the
first half of 1953, produced five tons of
various types of machinery and castings a day
Smithy: <frow the latter half of 1952 to the
first half of 1953, produced 10 tons of various
types of forged parts a day

b. Percentage of producis meeting specifications at the
wheel chill-casting shop

(1) From early 1946 to late 1949: 60 per cent
(2) After the latter half of 1951: 80 por cont
c. Distribution of nroducts

Chilled cast wheels are so0ld to the railway plant in
HANKOW.

B, Wire-drawing and Nail-making Plant
1. History

a. There was no wirc-drawing and nail-making plant in
the Ta~yzh Steel Works eithsr when thiis steel works was confiscated by
the Chinese Nationalist government after the war or when this steel
works was placed under the control of the Chinese Communists.

b. The foundation of the wire-drawing and nail-making
plant was established for the first time when a 3-ton electric furnace,
wire-drawing benches, nail-making rmachines-and screw-making machinszs

“were transferred from DAIREN in Decembeor 1950.

¢, In May 1953, the wire~drawing and nail-mgking plant
was being constructed outside the preiises of the Ta~yeh Steel Works as
the "Tieb-shan Plant!, but this plant was not as yet ready for rsgular
operation at that time.

2. Equipment
a. Principal equipment

One 3-ton ¢lectrie arc furnace (was not as vet
in operation in May 1953

Some wire—drawing machines and accessory equip-
ments

(3) Avout 10 nail-making machines
(4) 3Bome screw-msking machines
3. Labor and operational setup
a. Labor force
There were about 50 workers at this plant. Its break-
down is as follows: one plant superintendent, two technicians, six

skilled workers and 40 apprentice workers.

51
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b. Operational setup

This plant was not operating regularly in May 1953 and
operational setup had not as yet been zstablished.

L4+ Raw materials

a. Wire-drawing mill: obtains soft steel materials from
the steel mill :

b. Nail-making shop: obtains wire from the wire drawing
mill

5. Production

a. Annual output (latter half of 1952 to first halfl of

(1) Piano wire: three to four tons a year

(2) HNichrome wire: one to two tons & year

(3) Soft iron wire: about 500 tons a year

(4) Nail: 100 tons a year (eight tons a month)

(5) BScrew: 25 tous a year (two tons a month)
b. Distribution of products

(1) Piano wire and nichrome wire: shipped to
the Shanghail area

(2) Soft iron wire: nearly all used by the
Central China Iron and Steel Co, Ltd and the
remainder used for making nails and screws

(3) Nails and scraews: nearly all used by the
Central China Iron and Steel Co, Ltd and the
remainder shipped to other places

VII. Powdered Metal Alloy Plant
A, History .

1. The powdered metal alloy plant was newly established when
the setup of the Ta-yeh Steel Works was revised in April 1951,

2. Most of the equipment in this plant were transferred from
the Dairen Steel Works in December 1950, From the time of its establish-
ment, this plant has been operated separately from other affiliated
plants as a secret plant.

B. Equipment
l; Layout —- see Chart No 13-34

2. Principal equipment ~- see Chart No 13-35
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3. Problems concerning equipment

Since this plant was in an experimental stage in May 1953, it
is difficult to give detailed information on the capacity of equipment.
However, since the capacity of equipment has been increased from that
it was at the Dairen Steel Works, the plan is believed to call for the
production capacity of five tons a y=ar, However, the supply of hydro-
gen gas used for reduction purposes is a problem. Hydrogen gas cannot
be transported from the Nanking area because there are no empty cylinders
available for hydrogen gas. To solve this problem, experiments in the
production of hydrogen gas through the electrolysis of water was con—
ducted. Although the experiments were successful, it is doubtful that
electrolytic equipment which can produce the required amount of hydrogen
gas have been installed. Thus, it can be assumed that the operation of
the powdered metal alloy plant is dependent on the establishment of a
hydrogen producing plant.

C. Labor and operational setup
1. Labor force
There are 54 workers at tiis plant. The breakdown of the
workers is as follows: one plant superintendent (technician), one

assistant superintendent, seven skilled workers and 45 apprentice
workers,

2. Operational setup ~— see Chart No 13-35
D. Operational processes ‘
See Chart No 13-36
E. Raw materials

1. Tungsten ore: stored tungsten used as the occasion demanded
2. Cobalt: imported from the USSR .
F. Production

The actual tungsten—cobalt alloy output was about 0,5 ton in 1952.
The equipment can meet a production plan calling for up to five tons
a year.

VIIXI. Basic Construction
A. Theme of Construction

1. In early 1952 when the so-called large scale basic con-
struction became the national theme in Communist CHINA, the plan of es—
tablishing a new iron and steel combine in Central CHINA was formed as
a part of this theme. In the same year, preparations were made for the
materialization of this plan and by the end of the year it materialized
as the epochal expansion plan of the Central China Iron and Steel Co,
Ltd. . )

2. It was to this end that the setup of the company was re-
vised in early 1953. In addition to the Ta-yeh Steel Works which

53
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heretofore had been the main plant of this company, three enterprises
Plant No 315, the Ta-yeh Iron Mine and the Central China Construction
Plant —— were decided to be established witl: nccessary facilities.

3, The construction plan for Plant No 315 had bz2en in the pro-
cess of formulation by the Iron and Steel Industry Control Bureau of the
Ministry of Heavy Industry since early 1952. At the beginning, the
plan called for the construction iun the Ta-ych arca of a new'irqnworks
capable of annually producing 1,000,000 tons of pig iron and £00,000
tons of steel ingot. It is said that this plan was ratified by MAO
Tse~tung on 15 Mar 52 and that the new ironworks was named Plant No 315
in commemoration of the day of ratification.

4. The construction of the Ta-yeh Iron Mining Office in-
volved reconstruction and expansion of the former Ta~yeh mining districts
with a view to self-sufficiency in iron ore aftsr the completion of
Plant No 3315, Practically all of the Ta~yeh mining districts (CHIZN~
SHAN, HSIANG~PI-SHAN and SHIH-TZU~SHAN) were completely destroyed whon
v.e Chinese Nationalist Army withdrew irom this area in late 1949, and
thess mining districts were not usable. At that tirie the Ta-yeh Stesl
Works had 200,000 tons of iron ore in stock whercas its pig-iron manu-
facturing equipment consistsd of only one small blast furnace (30-ton).
Therefore, this stezl works had a sufficicnt amount of iron ore for
the time being, and the restoration work of the iron min: was not car-
ried out until late 1952. iHowever, as the construction of Plant No 315,
whose aim was to produce 1,000,000 tons of pig iron, took concrete form
in 1953, restoration and reconstruction of minins districts became an
urgent and specific task.

5. The Central China Construction Plant was founded for the
purpose of undertakinz all of these construction projects, It is be-
lieved that this plant was established especially to undertaks all the
basic construction projescts of the Central China Iron and Stesl Co, Ltd,
because the expansion project of this company was expected to be carricd
out on a large scale and over an exitsnded period,

Be Principal Constructions and Their Progross
1. Plant No 315
a. Outline of the construction plan
(1) Pig-iron manufsacturing department: edght
500-ton blast furnaces; four will be instzlled
inmediately
Steel manufacturing department: several An—
shan type oper~hsarth furnaces (100 to 150
tons); armunl steel ingot oubput aimed at

500,000 tons

b. Construction progress until the end of the first half
of 1953
1953, twenty Soviet enginesrs (main-

1y desigrners) settled down in the vicinity of
TIEH-3HAN and bagan to dasign blast furnacss,
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{2) The construction work on the worker!s quarters
began in April 1953 to accommodate 200,000
workers for the construction of this plant, who
were then engaged in the construction work of
the Huai-ho Dam.

By mid-1953, the construction work had not pro-
gressed beyond the commencement of the work on-
the aforementioned workers! quarters, surveying
of prircipal building sites, and leveling of
the plant site.

¢c. Projects scheduled to be completed in 1954 and 1955
(1) TFoundation work for eight 500-ton blast furnaces

(2) Foundation work for the accessories of the
above furnaces

(3) Foundation work of the plant structure to house
sevaral basic open~hearth furnaces (100 to 150
tons) and foundation work of these furnaces

2. Ta~yeh Iron Mining Office

a. A transformer station was constructed in Januvary 1953
and two 150-kva transformers were installed, For this reason, there
was no difficulty in distributing power used for mine prospecting.

b. The shaft was not as yet restored in May 1953. At
that time, preparation of prospecting equipment was consuming all the
efforts leaving no time for the preparation of mining equipment.

c. At that time, the plan was to import all the pros-—
pecting and mining equipment from the USSR and full-scale mining opera-
tions were expected to be commenced by the time pig-iron manufacturing

" facilities of Plant No 315 are completed.

Note: It is said that of the mining districts of the Ta-yeh iron mines,
the Chien-shan mine had been completely mined out before the end
of the war. The Hsiang-pi~shan mine is said to have not been
worked and have a rassrve of about 100,000,000 tons (iron content
52 per cent). The Shih-tzu~shan mine reportedly still has an
abundant reserve although mining was being carried out at this
mining district before the end of the war, In mid-1953, test
mining by means of boring was being carried out at these mines
under the supervision of Soviet technicians.

3. Ta-yeh Steel Works

a. In the past, the Ta-yeh Steel Works was engaged in
the integrated process of stzel manufacture on a small scale., However,
with the establishment of Plant No 315, it was decided that the works
would produce both spescial steel and ordinary steel with the goal of an
annual production of 100,000 tons of special.steel, For this purpose,
facilities were being remodeled or increased.
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B. Prineipal projects which, in May 1953, were scheduled
for completion in 1954 and 1955 are as follows:

(1) Steel manufacturing department

(a) Open-hearth furnace: two 30-ton basic
open=hezarth furnaces and one 30-ton acid
open-hearth furnace (scheduled to be com-
pleted by mid-1954 at the latest)

- Blectric furnace: one 3-ton electric
furnace (transferred from the Dairen Steel
Works) and one 0.5 ton or l-ton alloy
furnace

Rolling department: one 1,000~horsepower large
roll and one 600-horsepowsr medium roll (in

the process of installation in May 1953, these
rolls believed to have been installed by mid-
1954 at the latest)

Forging department: one 5-ton steam hammer

Press.processing department: one 3,000-ton
press

incidental facilities department

It is believed that gas pipes, water pipes,
steam pipes and electric wires have been re-
newed by the end of 1954 and that the water-
supply facilities of the reservoir was also
repaired during this period, for its capacity
was previously inadequate.

c. In order to complete facilities capable of producing
annually 100,000 tons of special steel, it was necessary to completely
change the plant layout. For this reason, a plan was made in spring
1953 to convert the existing steel manufacturing plant into an electriec
furnace plant and to construct an open-hearth furnace plant on the pro-
Jected steel manufacturing plant site.

Nete: Annual productien of up to 50,000 tons of special steel with the
existing plant layout was regarded possible.

Cs Various Steps in Carrying Out Construction
1. Establishment of the Construction Promotion Committee

In order te carry out plarned construetion smoothly, the Con-
struction Promctien Cemmittee for the Ta-yeh Stesl Works was formed in
HUANG-SHIH, . YANG Jui {STC. 2799/6904), secretary of the Huangsshih Munie
¢ipal Committes of the Communist Party became the committee echairman,
SUNG Chung—chou (STC 1350/0022/1558), acting mayor of HUANG-SHIH, was
appointed assistant eenmittee chairman, and respensible persons of the
Gommerce and Industry Bureau, Labor Bureau, Food Bureau and the Coopera-
tives in HUANG-SHIH becames committee members. . Liaison members were sent
to WU-HAN and SHANGHAI from this committee, and these meambers were
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engaged in liaison work comnected with purchase, receipt and transporta-
tion of necessary materials for construction. Also, the Transportation
Bureau of HUANG-SHIH was planning to lay two railroads for the purpose
of transporting construction materials and post—construction raw materials
and finished products (the above is the condition in Novenmber 1953)

2., Hstablishment of organizations to handle constructions

The following six companies and attached plants were established
as affiliates of the Central China Construction Plant.

a. Steel Mill Engineering Company
Rolling Mill Engineering Company
Machinery and Electricity Installation Company
Metal Assemblying Company
Road Maintenance and Construction Company
Civil Engineering Company

» g. Machinery procurement station (eonstruction machinery
service station)

h. Lumber processing plant
i. Cement Mixing plant
je. Brickyard
The above conditions orevailed in January 1954
3. . Dispatch of technicians to receive schooling
The Central China Iron and Steel Co, Ltd dispatched mining
technicians, metallurgical technicians, electricians, and machinists to
the An-shan Iton and Steel Company and the T'ai~yuan Iron and Steel Works
to study new production techniques (conditions in 1953 and 1954)
D, Soviet Aid
1., It is said that the expansion and construction of the Cen—
tral China Iron and Steel Company is included in the 141 Soviet aided

projects in Communist CHINA.

2, In January 1953, about 20 Soviet technicians came to the
construction site of this company.

3. Blast furnaces, open-hearth furnaces and their accessories
to be installed here were mainly scheduled to be imported from the USSR.
However, these equipment had not as yet arrived from the US3SKE at the end
of May 1953.
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IX. Future Prospects
A, Possibility for Plant Expansion

1. The site of the basic construction projects to be carried
out during the First Five-Year Plan was already defined in early 1953.
Therefore, it is believed that expansion and construction will offer no
problem during this period as far as the acreage of the site is concerned.

2., As previously mentioned, the eastern side of the Ta-yeh
Steel Works faces the YANGTZE River and the south,west and north are
surrounded by mountains, though not steep. Therefore, there is not much
space for further expansion of this steel works.

B. Raw Materials

1. The greatest weakness lies in the fact that raw coal can-
1t be obtained Jocally and that there is a lack of coking facilities
in the iron manufacturing areas. There is nothing that can be done in
the future in reference to the source of raw coal supply. However, it
is believed that the construction of the coke plant will be materialized
sooner or later.

2. Another weakness is that it is difficult to obtain good
firebricks. There is a possibility for refractory materials to be im—
ported from the Chungking arca in the future. Also, measures may be
taken to construct a firebrick plant in this arca.

G. lectric Power

The thermal power plant which was reconstructsd by the Chinese
Nationalists after the war's end is said to be the largest power plant
in Central CHINA. This power plant is capable of generating 25,000 kilo-
watts of electric power. Of this amount, 10,000 kilowatts is transmitted
to the Central China Iron and Steel Co, Ltd and the remaining 15,000
kilowatts is transmitted to WU-HAN. However, the various slectric fur-
naces (6-ton, 3-ton, l.5-ton and O.5-ton) of the Ta-yeh Steel Works can-
not be operated simultansously with only 10,000 kilowatts of electric
power; therefore, in the first half of 1953, only about half of these
electric furnaces were operated every day. Conssguently, power shortage
must be expected to become a decisive problem once the expansion and con-
struction of the Central China Iron and Steel Co, Ltd, are completed
according to ths plan. The construction of a proportionately large power
plant should be carried out in keeping with the expansion and construction
of this company., In mid-1953, it was rumored that a hydroelectric power
plant utilizing a part of the YANGTZE River would be constructed but thers
was no definite plan at that time, However, some definite measures will
probably be taken sooner or later concerning this problem.

D, Restoration of the Facilities on the River Bank

Ship transportation is very brisk on the YANGIZE River at ths pre-
sent time, and it is believed that this river will become increasingly
important as the operation of this company is expanded in the future.
However, most of the facilities on the river bank were either removed or
destroyed after the end of the war, and loadingy unloading and transpor—
tation of raw materials and finished products are presently being carried
out by manpower. Demand is rising for the immediate improvement of this
situation, and rehabilitation of facilities on the river bank and mechani~
gation of loading and unloading work have becn the urgent tasks of the

aye
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E. Expansion of Productive Capacity

1. It is believed that the annual production capacity of
special steel in the Ta-yeh Steel Works will reach 100,000 tons by the
end of the First Five~Year Plan (late 1957). In this case, the special
steel production capacity will be about three times that of early 1953.

2. It is believed that of the eight furnaces (rated capacity,
500 tons) scheduled to be installed at Plant No 315, four furnaces will
be installed immediately. It is estimated that when these four furnaces
are completed, the total amnual production capacity will reach about
1,000,000 tons. '

Note: Calculation was made on the assumption that the productive capa~
city of each furnace is 700 tons and that these furnaces are
operated 360 days a year.

However, judging from the progress of the construction work,
ounly two blast furnaces will be installed by the end of the First Five-
Year Plan. In this case, the total capacity will be about 500,000 tons

a year.

3. The production capacity of the open-hearth furnaces which
are scheduled to be installed at Plant No 315 is aimed at 500,000 tons,
The detailed plan is unknown. However, it is believed that six or seven
open~hearth furnaces will be installed if they are 100-ton furnaces and
about five if shey are 150-ton furnaces., Judging from the progress in
construction, only two of the furnaces will be completed by the end of
the First Five-Year Plan. The total annual production capacity will be
about 225,000 tons if two 150-ton furnaces are installed.

Note: Calculation was made on the basis of 2.5 tappings a day and
300 days of operation a year.

4. The annual output of iron ore by the Ta~yeh Iron Mining
Office must reach 900,000 to 1,000,000 tons by the end of the First
Five-Year Plan if iron ore is to be self-supplied and the aforementioned
pig~iron manufacturing capacity is to be matched.

5. The Second Five-Year Pian is believed certain to be
carried out following the completion of the First Five-Year Plan. In
such case, it will not be very difficult to accomplish the expansion
and construction plan of this company by the end {(late 1962) of the
Second Five-~Year Plan, as long as no unforeseen obstacle presents it—
self. The production goal of 1,000,000 tons of pig iron and 500,000
tons of steel a year is alsoc believed attainable,
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X. Management and Other Affairs
A. Changes in Managerial Structure

The Ta-~yeh Steel Works is the successor to the prewar Han-yeh-
pting Coal and Iron Company'!s New Ta-yeh Plant which during the war
was operated as the Nittetsu Ta-yeh Ironworks. In the postwar era up
to the end of the civil war, it was controlled by the Chinese Nationalists,
but since 1949 it has been under the control of the Chinese Communists,
After World War II, its managerial structure underwent three renovations.
Managerial structures at various periods after World War I} are outlined
below.

L}

1. Chinese Nationalist Bra (1946 to late 1949)

a. HName of enterprise: OCentral China Iron and Stesl
Co, Ltd, Ta-yeh Plant

b. Affiliation: Chinese Wationalist Government
Natural Resources Committes

c. Main office and plant

The main office was located in HAN-KOU and the vplant’
was located in HUPEH Province, TA-YBE Hsien, SHIH-HUI-YAO, However,
as the main office in HAN-KOU was nothing more than a business office,
the Ta-yeh Plant formed the main body in the administration of the
entire company.

d. Structure —— see Chart No 13-37

e. General Manager (person with highest authority):
CHANG (STC 1728)

After the war, he was, for a short while, a manager
with the Pen~ch'i Coal and Iron Company. Later, he transferred to the
Central China Iron and Steel Co, Ltd tc become its general manager.
He remained in this capacity even after the Chinese Communists took
control in late 1949 until the structural renovation of April 1951.

2. Chinese Communist Era (1950 to late 1952)

In late 1949, the entire setup of the Centrel China Iron and
Steel Co, Ltd was taken over by the Chinese Communists. Although it
was placed under the jurisdiction of the Heavy Industry Department
of the Central-South China Military Administration Committee, lts
managerial structure and personnel remained almost the same as duri
the Chinese Nationalist era. However, KAC Teng-sheng (SIC 7559_/11-58??
3932), secretary of the Hankou Municipal Committee of the Communist
Party, was gent as a political commissioner to TA-YEH to keep an
eye on the managerial end of thc entire enterprise. This setup seemed
to be only a provisional measure for the early stages of rchabilitation
in TA~-YEH, since the maiter of mekine sweeping changes in the manager-
ial structure and personnel was taken up in discussion only after
equipment and skilled workers from the Dairen Steel Works had been
transferred to TA-YEH in late 1950. Consequently, changes along the
follewing lines were made on 1 Apr 51.
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Name of enterprise: Central China Iron and Steel
Cempany

b. Affiliation: Central-South China Military Adminis~
tration Committze Heavy Industry Department

c. Main office and plant

The main office was transferred to HUAWG-SHIH, the
site of its plant., The plant site was the same as im the past but was
now within the municipality of HUANG-SHIH which was formed through a
merger of HUANG-SHIH-CHIANG and SHIH-HUI-YAO, The main office in
HAW-KOU was closed, and the managerial end of the main office functions
was taken over directly by the Central-South China Military Administra—
tion Committee Hervy Industry Department,

d. Key personnsl

The chief of the Eeavy Industry Department of the Central-—
South Military 4Administration Committee was CHU I (STC 2612/3015),
General Manager of the Central China Iron and Steel Company was KAO
Teng~sheng (former secretary of ths Hankou Municipal Committee of the
Communist Party and political commissar to the company).

There were the following six assistant managers.

(1) CEAMG: in charge of managerial operations
(was on company staff from Chinese Nationaliet
period).

1I Chen-nan (STC 2621/2182/0589): in charge
of steel manufacturing technique (former
director of the Dairen Steel Works).

YANG (STC 2799): in charge of rolling technique
(former assistant director of the Dairen
Steel Works)

WiANG (STC 3768): in charge of machinery
plant.

(5) YANG: 4in charge of planning,
(6) WEBI (STC 7614): in charge of personnel

1, The practice of installing the political commissar -- who
had been dispatched by the Communist Party in the early stages
of Chinese Communist seizure of an enterprise, as the general
menager or senior assistant manager with the change in manager—
ia1 structure and personnel that soon follcwed was commonly
seen among other state—operated enterprises in Communist CHINA‘

2, CHU I, chief of the Heavy Industry Department of the Central~
South China Military Administration Committee, was an alumnus

of Meiji University of JAPAN and had previously been th? general
menager of the Deiren Chien~hein Company (Chinese Communist

Forces arsenal). It was reported that, as the Dairen Steel

Works was an affiliate of the Chien-hsin Company, his word and
influence carried a great deal of weight in gke transfer of the
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Dairen Steel Works equipment and personnel to TA-YEH. Conse-
quently, it is believed that assistant managers LI Chen-~nan and
YAWG had been key personnel directly responsible to CHU I from
the Dairen Steel Works days. However, it was reported that

CHU I had been indicted during the Three-anti Movement in 1953
and transferred to a lesser position. It seems that he had made
the mistake of placing the managerial functions under the
direct jurisdiction of the Military Administration Coimittee
Heavy Industry Department and of installing an executive during
the Chinese Nationalist era as assistant mansger in charge

of the managerial functions,

e. Structure -- see Chart No 13~38 .
3, Chinese Communist Era (From January 1953)

In January 1953, the Central China Iron and Steel Company
was placed nunder the cirect jurisdicti~n of the Ministry of Heavy
Industry Iron ard Steel Industry Control Bureau, and underweant an
everall reformation as a coneequence of the enterprise expansion plans
that were pushed under the First Pive-year Plan, The setup after the
reformation was as follows:

a., Name of enterprise; Central China Iron and Steel
Company

b. Affiliated enterprises: Ta-yeh Steel Wcrks, Plant
Ho 315 (newly constructed), Ta-yeh Ircn Mining Office (newly construc-—
ted), and Central China Construction Plant (newly constructed).

c. Location of main office and affiliated enterprises

They were all located in HUAWG~SHIH. Hcwsver, the sales
office was located in WU-CH!'ANG. See Chart Ho 13-2 for relative loca-
tions of buildings.

d. Brecutives

The executives werc almost the same as those during the
previous era. However, detailed information on the executives for new
plants are unknown.

e. Structure

The structure is briefly illustrated in Ghart No 13-39.
Moreover, a diasgram showing the internal structure of the Ta-yeh Steel
Works in April 1953 is given in Chart Mo 13-40.

B, Facts About Management

- Details on the managerial aspects of the Ta-yeh Steel Workg are
unknown. The fragmentary findings obtained in the course of this sur-
vey are given below.

1. Self-suppsrting Accounting Systen

a. The Ta-yeh Steel ¥Works is operated under the §elf—
supporting accounting system, though the exact date of adopt}on is
unknown. Nevertheless, it is definite thut the self-supporting

accounting system was not in effect in 1950, At that time, this steel
works was not ready to adopt this system,

L
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b. It is believed to have been after the structural
reformation of April 1951 that this works was gencrally ready to adoot
the self~-supporting accounting system. In the latter half of 1951,

a higher organ instincted the management to forward 20 per cent of the
company's net profits to the Central Govermment. It may have been at
this time, that this steel works more or less switched over to the
self-supporting accounting system.

c. It was precisely from that time thet rigid planning
and controls were enforced in regards to production, sales and financial
affairs. The person in charge of financial matters immnediately began
striving to speed up the turnover of capital and increase of the profit
margin, and the persons in charge of the workshops began to lay emphasis
on tightening controls over raw materials, boosting productivity, and
lowering costs. Although distribution of the items produced here had
been provided for in the sales plan designated by the Central Goverament,
the sales departmeant at this steel works sought the best possible
market to absorb its over-productions in order to boost its sales pro-
fits by whatever amount possible.

d. It is believed that each shop or plant of this
steel works 1ls operating under the self-supporting accounting system.
In other words, each department -~ the pig-iron manufacturing depart—
ment, steel manufacturing department, rolling department, etc -- is
believed to be operated under its own self-supporting accounting system.

2. Planning system

a. About every November beginning from 1951, the
Ministry of Heavy Industry Iron and Steel Industry Control Bureau has
issued plans giving figures for the following yeer's products, produce—
tion, raw materials, labor, sales, and finances. Consequently, it is
believed that the practice of drafting a fiscal year plan and submitting
it to the Central Government was not officially adopted until the second
half of 1951.

b. However, details on the system and procedures used
in the drafting of this plan are unknown.

3. Financial aspects of basic construction

a, Funds for basic construction came from the national
treasury. The entire fund for comstruction of ths Ta-yeh Iron Mining
Office and Plant No 315 decided upon in Januvary 1953, were appropriated
from tke national treasury. The basic construction account is kept
entirely separately from the general accounts of this steel works.

b. However, construction costs involved in the partial
improvement, repajr and expansion of facilities are appropriated from
the profits of this steel works.

4, Casts
a. Hardly any information is available on production
costs or cost accounting at this steel works, However, someone who had

worked here mentally estimated the overall average cost per ton for this
steel works as follows:
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(1) Total number of workers inm late 1952; 6,000

(2) Average daily wage of each worker at that
time: 11,700 yuan

(3) Average daily output of various products at
that time

(a) Blast furnace products: 80 tons

(b) Open~hearth furnace products: 80 tons
(e¢) Converter products: 100 tons

(d) BEBlectric furnace products: 20 tons

(e) Other products: 10 tons

(f) Total: 290 tons

Manpower per ton (Item /17 4 Item 137): 20.9

Cost of labor mer ton (Item /27 x Item /L7):
244,530 yuan

Percentage of cost of labor against total
cost: 30 per cent

Average cost per ton of products

2k, 530 4 30 = 815,100 yuan
100

Y. It is said that the ratio of raw material cests,
labor costs, and administrative and miscellancous costs which comprise
the total costs of the state~operated iron and steel enterprises in
Communist CHINA is 6 ; 2 : 2, However, labor cost at the Ta-yeh
Steel Works is comparatively high and the ratio is said to be about
5:3: 20r6: 3+ 1. This higher labor cost is primarily due to the
necessity of using labor to haul raw materials from ths pier. Raw
materials shipped in by boats are unloaded on the pier znd then hauled
by numerous laborers to the plants where they are to be used. During
the Japanese administration before the end of World War I1, the raw
materials were hzuled by two-story cranmes erccted between the pier and
the various shops, so the hauling cost of the raw materials was much
lower. However, after the war, the cranes have been left in their
damaged conditions.

c. Next, at this steel works, the retio of manpower
to production is comparatively higher than it is at other works. The
nunber of workers per ton of material produced in the blast furnace,
open~hearth furnace and electric furnscc workshops is as follows:

(1) Blasst furnance: three men per ton (not count—
ing the row materizl haulers)

(2) Open-hearth furnece: +three men per ton (0.8
to 0.9 man per ton in JAPAN)

Bl
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(3) Blectric furnace: three men per ton (about
two men per ton during continusus operation,
but frequent suspension of operations due to
electric power shortage averages it out to
abeut three men per ton.)

The ratio of manpewer to production at the aforementioned
vorkshops is about three times that at the various furnace workshops
ef the An-shan Iron and Steel Company, Although there are various other
special circumstances behind this situntion, the maintenance of a large
number of apprentices and insxperienced workers on ths peayroll of the
Ta-yeh Steel Works can be cited a8 one of its underlying causes., In
short, it can be concluded that the To-yeh Steel Works has a very low
labor eofficisncy.

5. "Democratization" of Management

a. The Chinese Cemmunists have becn propagandizing
the "democratiszation” of management by organizing plant control committees
within various state—eperated enterprises and giving workers' representa-
tives some part in plant manegement, Even in this field, the Ta-ysh
Steel Works has fallen behind the other works, especially those in the
north,

b. In May 1953, the Ta-yeh Stecl Works did not havs a2
plant control committee, A meeting of workshop representatives was
occasionally called and they performed the functions of a plant control
committes,

c, It is said that this state of affairs was meinly due
to the unique political environment of the Ta~yeh area, It is said
that HUANG-SHIH was a mighty pro-Chiness Nationalist stronghold, and
in spite of Chinese Communist efforts to starp out this Chinese Nation-
alist influence since the liberation, it was still teo risky to seeck
complete democratization of plant management in May 1953.

d. From late 1949 to late 1950, the purging of staff

members and workers regarded as pro-Chinese Nationalists was almost

a daily occurrence, and the persons in charge of the rolling mill

and the machinery plant were also hit by this series of purges, On
the whole, the penetration of Chinese Communist influence in the
Central China Area and South China Area was not as rapid as it was in
the Hortheast Area and Nerth China Area, and it is said that the Ta-
"yeh area was no exception to this trend. The granting of a greater veice
in plant menagement to the workers under such conditions is a matter
that requires consideradble procaution even when ccnsidered from the
standpoint of the mission of the state-opersated enterprises. Although
the comparatively slower progress in democratization of management

at the Ta-yeh Steel Works 1is believed to be attributeble to the lower
intelligence level of the employers the aforementioned situation could
also be regarded as a powerful factor,

e. The plant central committee system itself is believed

to be a provisionary measure adopted after the revolution and it is
sald that this system is becoming only nominal throughout the country.
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6. Suggestion system tc promcte efficiency

a. It is said that emnloyees! suggestion review committees
were set up in various werkshovs within the Pa-yeh Steel Works, and that
they were very active and were producing good results. It is alsoco said
that due to the granting of awards (material and spiritual) for gocd
suggestions, the system has made a favorable impression among the
ma jority of the workers.- As a consequence, an increasing number feel

that "We ourselves will profit if we can promote efficiency through
creative work."

b. However, a great many of the suggestions are of a

=)

very simple nature. For example, typical of this varietv for which an
employee was commended is the suggestion that reduced fatigue and
boosted the efficiency of raw material haulers by changing the shape
and length of balance poles. It is said that this committee accepted
and studied all suggesticns, no matter how trivial in nature, and the
management always : ranted appropriate awards for practical suggesticns.
C, Workers
1. Couposition (iMay 19573)
a. Total number of workers is about 6,000.

b. DNumber of staff members and shcp workers

(1) Administrative staff workers: about 200
(3,3 per cent)

(2) Technical staff workers: about 410 (6.7 per
cent)

(3) Shep workers: about 5,400 (90 per cent)
c. Breakdown of technical werkers

(1) Z®Bngineers: about 30

(2) Assistant engineers: about 80

(3) Technicians: about 300

Wote: Twelve of the engineers have studied in the UNITHD STATHS.

d. 3Breakdown of shop werkers

(1) ékilled workers: avout 800 (15 per cent)

(2) Ordinary workers: about 2,800 (52 par cent)

(3) Tempomry workers (apprentice): about 1,800
. (33 per cent)
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e. DPercentage of workers by age group
(1) Under 20: about 10 per cent
(2) Between 20 and 40: about 60 per cent
(3) Between 40 and 50: 20 to 25 per cent
(4) Over 50: five to 10 per cent

f. Percentage of workers by sex

Details are unknown but women comprise about five per
cent of the total personnel.

g. High ranking leaders

(1) Administrative: about 20 men (manager down
to section heads)

(2) Technical: about 40 men (plant manager and
engineer class)

h. Party members: about 160 men

Note: With the aim of inoreasing the membership to 500, screening was
being carried out from April 1954.

2. Labor supvly and requirement
a. Sources

(1) Aside from the 800 men who were transferred
from DAIREN in late 1950, the majority of the
workers come from the surrounding areas of
TA-YBH and the greater half of thess come
from the farming villages,

(2) The 800 men transferred from the Dairen area
are from the various districts of the North-
oast Area,

(3) The leaders come from various places,
b. Replenishment (Up to May 1953)
(1) o©Ordinsry workers

The replenishment of ordinary workers involves
no difficulty. The Ta-yeh Steel Works was
hkiripz so many unekilled and temporary workers
from ils surrounding areas at the time that

i+ was looked upon as an unemployment relief
a2gency, The number of applicants for jobs

was always greater than the number of jobs
availarle, The 1,800 temporary workers were
kired to offge% the machinery shortage in
terms of masporer znd were primarily engaged
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in transporting of raw material and products
between the harbor and the workshops. This
mass of workers engazed in transportation
conspicuously demonstrates the low efficiency
of the Ta-yeh Steel Works in the field of
transportation.

Skilled workers

There was none that can be regarded as skilled
workers other than those transferred from

DATREN. Local replenishment of skilled workers

is impossible and the works will have to await the
future training of skilled workers within the
works itself.

Technicians

There is an abundant supply of technicians.

The number of technicians sent from the

Central Government is usually much greater than
what has been requested. This is because the
Ministry of Heavy Industry employs all of the
graduates from ‘the science and industrial
colleges and distributes them to various plants.
This measure seems to reflect the Government's
policy of training specialists at the work
sites in preparation for future operational
expansion.

3. Training and education
a. Training of workers

Small groups are formed centering arnund an experienced
skilled worker at each work site in an attempt to raise the general
level of skill gradually through practical operations within the
respective work shops. The training of skilled workers by this method
is an established responsibility of the respsctive workshops.

Workers who have more than four years of continuous
service are impartially recognizcd as skilled according to this system.
Howsver, in actuality, such workers are nnly capable of psrforming
routine duties in the work shops and does not display thz skill atiributed
to him.

Note: Seventy per cent of the workers at this works were illiterate
in February 1954 (7 May 54 issue of the "People's Daily'").

b. Education of supsrvisory personnsl

In February 1954, the educational standard of 70 per cent
of the leaders (all of the top, middle, and low grades) was lower than
Junior high school level. 1In an attempt to educate them, 32 off-duty
training groups (mainly technical training units) have already been
organized, but the results were unsatisfactory. In particular, the
records of leaders transferred from other jobs and those of the warkshops
wers bad. As a consequence, a high school for after work hours was
established within the plant and at the same time 104 cultural training
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groups were organized mainly for the leaders with poor records, making
their attendance compulsory, The number of studenis at the time, ’
including the ordinary workers, shop leaders, various section heads,
departmental heads, secretaries of party chapter, etc, totalled more
than 4,000. (7 May 54 issue of "People's Dailyh) :

¢, Training of technicians

Training is directed chiefly at the newly emvloyed
graduates of colleges and technical schools. The college graduate
recelves half a year of practical training as an ordinary worker befcre
becoming a technician step 8 (the lowest step among technicians). On
the cther han&, the technical school graduate receives three years of
praetical tralning as an ordinary worker before becoming a technician,
step 8. In general, practical work at the workshops is emphasized in
the training of technicians while closely guarding against attaching of
too mach importance to the theoretical phase, These trainees take
their work very seriously. When engineering ccllege graduates are
assigned to werkshops, they strive to thoroughly understand the theories’
and knowledge learned in school by practical application, They consider
the workshop as an extension of the school and try tc clarify wvague
or uncertain points at the workshops. Their basic attitude is to
enlarge their own knowledge of theories through practical application
by bringing into the workshops any disagreement betwsen theory and
practice and at the same time to expand the sphere of the application
of theory. Moreover, such an attitude is being encouraged by the
higher authorities.

d. Training of students

Each year from summer through autumn, a number of engineer-
ing students from the Wu-han, Hunan, and Nan-ch'ang universities come
to the Ta~yeh Steel Works for practical training. These students are
no different from the ordinary workers in that they cheerfully carry
out their work by resolving their problems on livelihood and activities
through meetings and by negotiating with the works' authorities on all
matters through student representatives, With respect to any operating
problems arising in training at the various workshops, they inquire of
the worker or technician any unclear points and carefully take down
notes. They bring back these notes to their quarters at night and
present them for discussion, thereby, exchanging knowledges they have
gained. Their motto was, "Resolve problems through practical experiences.®
These trainees also receive lectures on technical matters at the work-
shop, The lectures are adapted to the actual conditions of the work-
shep instead of being mere array of theories. The lectures are
repeated cver and over until every one of about 30 trainees fully
understand the subject. Moreover, it is the duty of the lecturer to
ropeat them.

L, Promction

When a worker is to be promoted to a new position, he is
temporarily placed in his new position. After he has worked in that
position for a certain period, his qualification is discussed at an
open meeting and then the final decision. is made.
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D, Working Conditions
1. Working hours
a, Shop workers

Their portal to portal time is 10 hours (actual working
hours is eight hours) but an additional one half to onme hour is spent
in studies.

b. Office workers

Their portal to portal time is nine hours
ing hours is eight). In addition to this, one or two hou
in studies,

2, ©Shifts

The three-shift system is in effect in the pig-iron manufac-
turing plant, the steel manufacturing plant, the rolling =»ill, and
the forging shop.

3. Number of working days and rate of attendance
a. There are 26 working days in a month.
b. Attendance rate is 93 per cent, (This is the average,
derived from statistics compiled in April 1954, for the preceding one
year.)

4, Holidays

In general, the holidays cconsist of Sundays and national
holidays but many turn out for work on these days at the workshops.

5. Barly attendance and overtime work
These are coumonly practiced but statistics are unavallable,
B, Wages and Welfare Facilities
1. Wage system (May 1953)
With respect to the wage system and its enforcement at the
Ta-yeh Steel Werks, only the part relating to those in the technical
field and in the workshops has been somewhat ascertained.
a. Wage system according to job classification
(1) The workers in the workshops and the technical
field are divided into four occupaticnal ranks;
namely engineers, techniclans, assistant
techmicians, and workers, Their wages are

determined and paid according to the following
grades and steps:
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Engineers,

They are divided into three grades and
each grade is subdivided into four steps.

Technicians

They are divided into step one to step
eight, :

Assistant technicians

They are divided into step one to step
four,

Workers

They are divided into step one to step
eight.

The wagess of 1lst grade, step one, is the high~—
est and the 3rd grade, step four, is the
lowest for an enginesr, With the technicians
and assistant technicians, step one commands
the highest pay and retrcgressively on down in
steps. Contrary to the above, step eight of
the ordinary worker commands the highest wages
and rotrogrossively down to step onse,

The wages of the various jobs and their
regspective grades have the standardized
differences as expressed in Chart No 13-41.

In other words, the wages of the engineer
grade one, step two and the engineer, grade
two, step one are the same. Also, the wages
of step eight technicians, step two assistant
technicians and step four worker are the same,

Details regarding the criterion used in deter-
mining the wages in grades and steps are not
known but the following facts have been
established.

(a) Pirst grade engineer: an engineer who
is skilled in all %echniques used in 21l
the plants of this works.

(b) Seccnd grads engineer: an engineer whe
is skilled in all techniques used in cne
certain plant of this works.

Third grade engineer: an enginser who is

skilled in all techniques used in a cer-—
tain workshovp of a plant of this works.
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Step eight technician: a graduate of a
ccllege of science or engineering who
has spent half a year in actual werk

" after being ewpleoyed. Whether the college
attended is within the ccuntry or abroad
is nct questioned.

Step four assistant techniecian: a gradu-
ate cf higher or technical schocl giving
three~year course or less.

Worker

In general, he has tc have more than 15
years of workshop experience in order to
attain the highest step (step eight).
(In May 1953, there were cnly one cr two
of these workers tc a workshop of about
100 workers. )

(5) Vages in the various grades and steps

The actual amount (monthly) is as follows

(May 1953):

(a) Enginser, lst grade, step two: 1,650,000
yuan

(b) BEngineer, 2nd grade, step two: 1,300,800
yuan

(¢) Enginesr, 3rd grade, stev two: 1,200,600
yuan

(d) Technician, step cne: 1,100,000 yuan
(e) Technician, step eight: 450,000 yuan
(£f) Worker, step eight: 800,000 yuan

(g) Worker, step one: 300,000 yuan

These amcunts sre based on People's Note. At that time 70 yuan
was equivalent to abcut one Japanese yen. Althcugh the fen is
being used as a unit in cemputing the wages at the Ta-yeh Steel
Works, wagos are generally mentioned not in terms of fen but in
People's Notes,

b. Wage differences in jobs

The wages in the such fields of heavy labor as stesl
manufacturing, rolling, and forging are abcut a stev (abeut 20 per
cent) higher than those in ths field of light laboer. Other facts are
unknown.

c. Method of wage payment

Details on this matter are unknown but cn each pay day
of the mcnth, the office workers of the various workshops go tc the
financial department of the Central China Steel Company to receive the

total pay of their respective shops and subsequently disburse them tc
the shop workers. 72
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Average wages (menthly) at the Ta—ych Steel Works

(1) Exoluding temporary workers: 450,000 yuan
(equivalent to about 6,470 Japanese yen)

(2) 1Including temporary workers: 350,000 yuan
(equivalent tr about 5,000 Javanese yen)

e. Deductions

Only cld age insurance payment is deducted from the wages.,
2. Welfare facilities (up tc May 1953)
a. Labor insurance

Although an insurance system was in effect, it was not
being utilized widely by workers. One of the reasons seems to have
been based on the fact that thz crganization and activity of the workers!
union which has such an important relaticnshin to the execution of the
system had not been fully developed,

b. VWork safety measures

Safety measures employed at the workshop were so inade-
quate that for about a two-year pericd beginning in Janwvary 1950, there
were injuries owing perhaps to unskilled operaticns incurred by workers
daily and even to the extent of a few deaths cccurring in a single
day.

¢. Health and medical facilities

The dispensary of the Japanese vericd was Jjust about
being restored at the time; therefore, preventive sanitation facilities
within the works were extremely inadequate. With respect tc the workers!
health, there were no kncwn commonly prevailing illnesses, but on the
whole it was not good., Clinical equipment, supplies, and staff were
so inadequate that it was barely mossidble tc treat half of the patients
every day. A plan tc build a 100-bed hospital was discussed in May
1953 but there was no indicaticn that cr-mstruction was underway.

4, Medical expenses, child delivery expenses, etc

Workers were not subject to payment under the workers'
insurance plan but due tco the inadequacy of medical facilities, wvery
few actually benefited froa the olan.

e. Quarters

Workers' quarters were under construction in May 1953.
Prior tc their completion, crdinary workers were hcused in very crowded
dwellinzs with several families sharing a house. This was particularly
ovident in the case of the 200 workers from DAIREN. Coatrary to pro-—
mise made to them before their departure from DAIREN, practically no
adequate housing facility was supplied and they were fTrced to lead a
miscrable existence. As a consequence, the relationship betwaen.these'
workers and the workers recruited from the local arcas were not harmoni-
ous, easily giving rise to disoutes and fights,
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f. Nursery

There were no nurseries in May 1953, In fact, nc con-
struction plan was ever discussed.

+ g« Consumers' cooperatives

Consumers' cocperatives were organized and their oute—
lets were built at a few places. However, only a few workers utilized
them. As a whole, the cooperatives in the Central China Area were not
adequately developed as compared tc the ones in such places as the
Northeast Area and the North China Area., Instead, privately-operated
stores were patronized. The southern people, by nature, are trades—
men, and the business focundation that they have built over many years
seems to have been impossible to upset cvernight.

h, OCultural and reereaticnal facilities

Within the vplant, there is a building vhich serves as
both the workers' clubhouse and the theater. Workers pay admissicn o
see motion pictures. There were nc theaters in HUANG-SHIH at the time,

F, Living Conditions of YWerrkers

1., From a general standpoint, it can be said that bachelers
and workers whose wives are working are leading a relatively easy life,
but workers between 40 and 50 years of age who have familics ¢f many
children have a difficult time.

2. The bachelor worker earning 500,000 yuans a mcnth psys
100,000 to 130,000 yuan monthly for meals taken at the messhall.
In the case of both the husband and wife, 250,000 yuan a month would
suffice for food expenses. However, with a large family, food bills
are five tc six times more, and since there are ne family allowances
there are instances whare the entire wages are not enough to cover
the food supply for the family.

3. The wages of the cffice workers are far lower than these
of the shcp workers even theough their expenses, ccorresponding with
those of the intelligentsia, are higher than those of ordinary workers.
As a result, their livelihood is gonerally very bad.

4, 'Thus the livelihocds of thc employees of the Ta-yeh

Steel Works differ according to the type of occupaticn and the kind

of 1ife led by the different individuals, In general, it can he said
that a segment of the employces has definitely elevated its livelihood
in comparison to what it was duriang the JdJapanesc period prior to the
war'ls end, but on the whole therc is a general similarity while scme
have even been degraded to wretched conditions. Not a few workers are
said to reminisce about the good old days.

5. The livelihood of farmers in the vicinity of the Ta-yeh
Steel Works is briefly described halow for reference. Thelr cash
income in 1951 and 1952 averaged about 500,000 yuan annually, which was
roughly what the lower grade workers earn in a month. Mcreover, since
government authoritics instructed them tc deposit 20 per cent of their
annual income in the bank, they had a difficult time making a living.
As a result, the farmers! children all asvired assiducusly to be

employed by the Ta-ych Steel Works.
T4
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G. Party Organization and Activity Within the Works

. 1. The organizational satup of the Chinese Communist party
within the.Ta-yeh Steel Works and its organizational and functional
relationships to directly higher organs are shown on Chart No 13-42,

2. In May 1953, thers were abcut 160 party mewmbers within
the works. From April 1953, screening of candidate members and other.
progressive elements wes under way for the nurpose of increasing the
membership to 500.

3. The party members within the works nermally did not
openly tce the party line among the general empleyees., Rather, they
conducted themseclves whclly in such a manner as to reflect the party
policy in the management of the whole enterprise in the form of impli--
cit guidance. However during the height of the Three—anti Movement
in March 1952, they undertoock to guide the masses by indicating the
varty's standpoint very clearly.

H, Workers' Union and Its Activities Within the Works

1. In May 1953 the werkers' union within the works was not
soundly organized and was not very nctive. Although the unicn did have
an organizational setup, as shown in Chart We 13-43, it was not carrying
cut any concrete activities.” Only a few party members, who were con-
currently union officials, were endeavoring tec strengthen the crganiza—
tion and develop activities. The workers, on the whole, showed very
little interest in the uniocn and made no active attempt to strengthen
the unicn,

2, At that time the activities of the New Democratic Ycuth
Leazue, rather than that of the unicn, were increasing in vitality.
Therefore, since early 1953 the party committee within the works had
been following the policy of developing union activities through the
New Democratic Youth League by ra»nidly expanding the organization cf
the league.

3., Moreover, the organization of the unicn and the ILeague
was not £1lly developed in ‘the city of HUANG-SHIH as a whole.

I. Plant Security

In May 1953, the security duty of the Ta-yeh Steel Works was per-—
formed by an infantry company (about 200 soldiers) of the regular
Chinese Communist army. This guard unit belonged to an organization
cther than the Ta-yeh Steel Works, but the manager of the works was
empowered tc direct the unit as need for such action arose. Moreover,
a few officers of the Huang—shih Public Security Bureau wearing red
arm bands were posted within the various plants of the works to settle
disvutes and expose irregularities. Besides these, recular army infantry
troops of approximately a battalion in strength (about 1,000 men) were
stationed in the entire HUANG-3SHIH, Apart from this unit, there were
some troops of the regular army and the public security unit stationed
in the Ta-yeh mining district, but their strength is unknown.

SPECIAL HANDLING REQUIRED NOT RELEASABLE TO FOREIGN NATIONALS

SECPRET

Sanitized Copy Approved for Release 2010/08/1 RDP81-01043R000600070027-5



Sanitized Copy Approved for Release 2010/08/18 : CIA-RDP81-01043R000600070027-5

50X1-HUM

Sanitized Copy Approved for Release 2010/08/18 : CIA-RDP81-01043R000600070027-5



Sanitized Copy Approved for Release 2010/08/18 : CIA-RDP81-01043R000600070027-5

i
d

Chart No 13-1
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Vicinity of HUALG-34IH in HUPZH Province (May 1953)
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Chart Nn 13-1 (Cont!d) -

O-CH'ENG

HUANG-KANG

O~cheng Iron Mine
Hsiang-pi-shan Iron Mine
Shih~tzu-shan Iron Mine
Chien-~shan Iron Mine

TIEH-SHAN

Building site of Plant 315
TA-Y&EH

Former HUANG-~S3HIH--CHIANG
Cement Plant

Power Plant (25,000 kva)

Ore Dump (about 1,000,000 tons)
Iron ore loaders

0l1d locomotive shed

Huang~shih Municipal Government
Huang~shih Public Safety Bureau
Former SHIH-HUI-YAQ

Ta~yeh Steel Works (including the main office of the Central
China Iron and Steel Company%

01d limestone plant
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Chart No 13-3

Traffic in Area Along the Banks of the YANGTZE River
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Chart No 13-4

Layout of Facilities in Pig Iron Plant
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scale
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Doc No 90225 (13) (FB)

Chart No 13-4 (Cont'd)

Key
Iron ore, limestone, and coke (storage area)
Foundry ‘
Charging crane
Charging platform
Blast furnace (Small; rated capacity, 30 tons)
Steps

Blast furnace control room (upstairs) (analyzing of gas and
measuring of temperature)

Dust catcher

Dust washer

Cowper type hot-blast stoves (three)
Lead~tube type hot~-blast stoves (two)
Horizontal reciprocating blowers, (three)
Blowers (two)

Electric motors, 150 hp (one)
Lancashire type boiler (one)

Blast furnace gas main

Hot air main

Cdld air main

Waste gas flue

Thermome ter

Hot air temperature gauge

Blast furnace oifice

Site of old 450-ton blast furnace
Slag-car rail

Hot (cold) air

Blast furnace gas
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Doc No 90225 (13) (PB)
Chart No 13-5
Structure of Small Blast Furnace
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Chart No 13-6

Operational Setup and Personnel Distribution
of the Pig-iron Manufacturing Plant
(May 1953)

(ad) (€T) 92206 oN 20q

- Furnace door section (15)

~Engineer (3)

——) - Furnace front section (36)
£ Technician (4)

- Furnace rear section (66)

- Water pipe section (6)

;Ta-yeh Steel Works [——— ----- Pig-iron manufacturing | Assistant plant I ]
i plant superintendent (1 I superintendent | (1) |- Blower section (12)

1342138

I~ Slag section (12)

__Repair and distri-
bution section (19)

= 0dd-job section (12)

Note: Figures in parentheses denote number of personnel.
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Chart No 13-7 _
Flowchart of the Blast Furnace

i

Ore yard i Limestone yard I! | Coke yard
|

l i .
| f

(hauled by manpower) (hauled by manpower)

| 4:.

f l lr

| Ore bin i
i l
(There were no equipment such as scale car and coke car; therefore,
buckets are hooked onto the hoist solely by manpower. )
[
! |
i i

i Hoist |

Coke bin

; ,; Dust i ;
| f—((}aS)”.! catcher | | Scrubber |
| v
i

.

-~ ~

N
N
Ventilator

i

i .

i Boiler

furnace 1 - .
I 4

Steam

i
1
|
4

£

| Hot-blast ;_,J
| stove i t Blower

li’l -C l . o N
;maghine ; ‘Ladla { Slag [™ Ladle
, . ,
1 o]
lCold pig| ____l_p____J
! I ,__.____J'L.,__..-_
l Ballast

i

g}
|
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Chart No 13-8

Transportation Route of Raw Materials for
Pig-iron Production at Ta~yech Steel Works
(May 1953)
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Doc No 90225 (13) (PB)

Chart No 13-9

Erosion and Cooling Box Layout of Small Blast Furnace

-~ — Chamotte~brick wall

—
-

_ Eroded area

-~~~ Cooling box

Cooling box
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Chart No 13-10
Layout of Facilities at Steel-making Plant (May 1953)

.Plane view

, !,/;.,Forging plant
-

1

4

\1\% X e :
| _.L.15-ton open hearth
furnace

5-~ton charging crane

Chimneys!!,

I

|

lW X : i
ork-

:shop hdm

|

K‘\Lxlngoi; casting pit

i L- —_—
Gas producers"lbm’ \

* Cupolas
5-ton charging crane "“L“X} Y ' ’

: e

Work-| . e

ShOp _4/_

Lo
T
|

“‘ll“‘ Converters

Mills o Pits
///

Ingot (A)__n;
stripping
yard

|

' 90 m

| Pits
//1;/'

/ Worthop

~ —20 m -

Electric furnaces |

Transformer room. |
s

| , N
i Y
; Forge % 1
15 mshop : 4 i !
) [ ! ! i

=15 m-—+| ! ! Not drawn to scale
Alley furnace -—T

Annealing furnace -—i>

>Steel
casting
shop

& —-20 m- | Reinforced concrete
wall 0,5 meter thick
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Doc No 90225 (13) (PB)

Chart No 13-11
Structure of Bessemer Converter

Note: See Table No 13-11 for
letters used in this
illustration.

Ordinary fire
bricks

Fire brick powder 50
Silica brick powder LO <
Fire clay powder 10

—

Natural silica (whita
sandstone from
SZECHWAN Province)
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Chart No 13-12

Operational Setup of Steel Manufacturing Plant
(May 1953)

‘-EAdministration:, 'rs_geel-casting shop ——
| ioffice |
1 b —-=" | (Engineer in charge)
1]
|

P e,
- -4 Sections i~

(dad) (€T) S$2z06 ON °°a

Plant |--—-4 Assistant Plant

Superintendent | Superintendent [shop [ ————
— R e —|Alloy furnace team!
(Pngineer in charge) ST T

.
|
,
!
1.

e

Converter shop |

| R

(Engineer in charge)

134¥33S

12

: Ep—er‘x;ﬁéérii{"fﬁﬁééé'i«-v--f--1§§§{i_9n:§im»

| shop

(Engineer in charge)

Note: In May 1953, an analysis and inspection cffice was under formation within the Steel Manufacturing Plant.
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Chart No 13-13

(Hours) fr 1 hour

(Order) ‘ (1)
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Open~hearth Process Flowchart

3

2 hours ~~-- 20 minutes - -i- 40 minutes - ——l 10 minutes -*‘L 10 minutes -—-

(2) (3) (1) (5) (6) (7 (e (9)

Heating

(Work ) ' Charging of -- -

| raw materials

(

Charging order

‘(Cold chargir;g)_; T e

: Fifth layer
Fourth layer
Third layer

{
1
i
i

Second layer
1

“First layer

- Melting - .. Melting - -3 Oxidation ---» Reduction ---—- -
down T L
i i P

‘ X !
Add iron ! \»‘_Add Ca0 |

ore i AN ' i 4

v N Add CaFs, :
Slagging off " . 2
Add Ca0 '

Tapping  Ladle - Teeming -+ Stripping
i

Add FeSi!
Add M

(Bottom
pourin,
method

(Ingot
180 kg
x 80)

Add iron ore,

Add manganese Add Fe-lin

ore

(Hot clnargizié)

Pig iren

Ca0 | Seventh layer
| Sixth layer

Heavy scrap steel (1) | Fifth layer

< Fourth layer

| Third layer

' Second layer

. First layer

Hot metal (900 kg)

Heavy scrap steel (150 kg)
Large' scrap steel (150 kg)
Iron ore (200 kg)
Manganese ore (200 kg)

Ca0 (600 kg)

Scrap steel (300 kg)

Manganese ore
Iron ore

Scrap steel (3)
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Chart No 13-14

Cupola

(Order) (1)

(Work) |Charging of ——> Tapping --—» Desulphurization —> Pouring into ;

raw materials
P

¥ixing ratio
A

Tow-phos—
phorus
pig iron
1,075 kg

Scrap
steel

70 kg
Coke

150 kg

J \
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Example of Converter Process of Steel Manufacture

(Hours) * 20 - 25 minutes
i
i
i
|
|

“*
I}

1
-

Chemical

composi-
tion of
hot metal

C 3.0 -
4.0%

Mn 0.4 -
0.6%

Si 0.8 -
1.2%

Converter

10 minutes .- - e - 14 = 15 minutes .- --.i<-- 5 = 6 minutes
(3 W (5) (6 m (e

- Processing,—- Tapping — Teeming - Stripping
within ladle converter ! within i into . into
* - ' converter | ladle ' mold Ingot
: . H § “ 1 (bottom (120 keg)
Desulphurization Hot metal (Proces- (Proces- Add 7 kgi; pouring x 2
by use of Nayl03 temperature, sing ing com- of Fe-Mn:. method-
( . 1,3000 to - starts) pleted) (60% ¥n)i - 1,550°
add Nagl03 +  1"Joo0 | o
tl b
Cad) Anount of  Qxida- Add 17kg, | 1,580°C)
hot metal, tion of (Oxida- of Fe-5i,
2,000 kg Si and  tion of (65% 81)|
in com- C) ; (mount of
pleted; Md 0.6kg” steel bath:
oxida~ of A1 1,650 kg)
tion of
C starts)

f
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Chart No 13-15
Electric Furnace Operational Process
! ! ; | i
(Hours) ke~ 10 minutes .sbw One hour —i 1 = 1.5 —=! 20 minutes Hi&- 40 it 20 e 15 hours » 5 = 10 3}-3
| i I hours ! minutes ! min= | minutes '
; ! | I ! utes i '

(Order):(l) (2) (3) o) (5) (6) (1 @ (9 (o) (11)

(Work) ! Minor repair- Charging of -—>Melting -—»lelting —> RalsmgaO)uda-»Slag- »5lag >Reduc- ->Tap~ - Pouring ->
i raw materlals I | down temper- tion ging mak- ing ping into
P S i > (1,560°C)  ature off ing ladle
ifinor repair Gharrge scrap Sending of —
on damaged  steel or high vol- Aad CaO’ High
section of steel bath tage elec- 10 kg voltage
hearth from con- tricity per ton  1,650°
(stamping of verter starts. of steel to
Mg0) Add Ca0 - 1,670°C
10 kg per
ton of
steel

i

-

(Hours) { 5 minutes !
I

|
(Order) | (12) (13)

(Work) |  —> Casting ——-> Stripping
in cases

The processes which follows the melting down process differ according to the type of al steel
Refer to Charts No 13-16 through Charts No 13-25. 8 » pecial stecl.
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Chart No 13-16
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Operational Standard for Special Steel Manufacturing Process

Type of 18XHBA
Steel

¢C M Si cr W Ni P S |
0.15- 0.4~ 0.17- 1.3= 0.8- 40 <0.03 <0.03 (3~ton Electric Furnace Process, Example 1)

P
0.08| %! L6

0.07 L4
0.06 1.2

0.05 1.0

0.04
0.03

0,02

0.01

P N:!. “Vr Cr S!an

%

los

0.7
0.6

0.5

0.22 0.55 0.37 1.5 1.2 k5 o ]
v T v &

1
°%¢ 1 volt: ‘
1700 170 6000

1,0 5000

1600
4000
1500 3000

2000

1,00
1000

0 10 20 3C hO SC 60

70 80 90 100 110 120 130 MO 150 160 170 180 190 minutes

Oxidation Reduction

e

< Heab—uer

- blagML -
ing

Kil- Slag Recarburi~ Recarburization Prepara-
- Oxidation ->ing” O&_Makmg zation Resilification - i

i 1‘ ] i)
V. f/ ,/] Al h/ el /fL
>'{' (15 J(m,;zo{\z @Atcﬁ‘?i?f” ) () (31
| .

) B @ @@@@@@

1
for tapping
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SECRET

‘Chart No 13-16 (Cont'd)
XEY

O 8~ o WM

&

B
(X

NN O =
E8L el R KEEHR

Melt down, stir, analyze sample (C, Mn)
Add Ni (4.25%) here if not added before melt down
Add 10 kg Ca0, 2 kg CaF,

Stir, test temperature and slag

Analyze sample (C, Mn, Ni, P)

Add 10 kg Fez03, 5 kg Ca0, 1 kg CaFs

Stir, analyze sample (C, Mn, Ni, P)

Add FelMn (Mn 0,1%)

Add 10 kg Fez04

Remove 50% of slag, add 10 kg Ca0, 3 kg CaFy
Stir, analyze sample (C, Mn), add FeMn (Mn 0.1%)
Add 10 kg Fe 0,5, 5 kg 0a0, 2 kg CaF,

Remove 80% of slag, add 10 kg Ca0, 3 kg CaF,, adjust Ni
Stir, analyze sample, (c, Mn, P)

Add 5 kg F6203_, 5 kg Ca0, 2 kg CaF,

Stir, analyze sample (C, Ma, Ni, P)

Add Felin (Mn 0,5%)

Remove 50% of slag (no slagging materials added)
Forging bending test

Stir, analyze sample (C, Ma, P)

Remove all slag
Add 15 kg Ca0, 3 kg CaFy, Falin (Mn 0.15%)

Add 10 kg Ca0, 3 kg CaF,
Stir, analyze sample (C, Mn)

Add 5 kg Ca0, 1 kg CaFp, 1.5 kg C powder

Stir, analyze sample (C)

Add FeW (W 1%)

Add 5 kg CaD, 1 kg CaFa, 1 ke C powder

Stir, analyze sample (C, W)

4dd 3 kg Ca0, 1 kg CaFy, 0.5 kg C powder, 2 kg FeSi powder (white
slag materials)

Stir, analyze sample (C, W)

Add FeCr (Cr 1.4%)

Add white slag materials

Stir, analyze sample, (G, Mn, Ni, W, Cr)

Add 3 kg Ca0, 1 kg CaFag, 2 kg FeSi powder, O.5 kg Al pewder

Stir, analyze sample (C, Cr)

SPECIAL HANDLING REQUIRED NOT RELEASABLE TO FOREIGN NATIONALS
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Chart No 13-16 (Cont'd)

XEY
36
37
38
39
40
41
L2
43
Lk

Add 3 kg Ca0, 1 kg CaFo, 1 kg FeSi powder, 0.5 kg Al

Correct W

Correet Cr, add 3 kg Ca0, 1 kg CaFp, 1 kg FeSi powder, O.5 kg Al
Add 5 kg AMS (Al 5% Mn 10% Si 5% deoxidizer)

Stir

FeSi (Deficiency added after analysis of sample)

Analyze slag, sample

Add 0.7 kg AL

Tap steel

C 9L

SPECIAL HANDLING REQUIRED NOT RELEASABLE TO FOREIGN NATIONALS
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Chart No 13-17
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Operational Standard for Special Steel Manufacturing Process

.C ¥n si P s Cr _
1.0-1.5 0.3-0.4 0.2-0,3 < 0,03 € 0.03 Lei~l.6 (3-ton Electric Furnace Process,

Example 2)
A

T v

510 20 30 10 50 @ 70 80 % 100 110 120 130 L0 150 160 170 minubes
. Oxidation = 38~ «— Reduction _—

Oxl K- Slag,_. ion with CaCy—
" gion 7 ling Off“Ma.kmg Rednction G2
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Chart No 13-17 (Cont'd)
KEY
Melt down, stir, analyze sample (c; Mn)
Add 10 kg Ca, 2 kg CaF,
Stir, test temperature and slag
Analyze sample (C, Mn, P)
Add 10 kg FeyOg
Add 5 kg Cal0, 1 kg CaFg
Stir, analyze sampla (C, P)
Add 10 kg Fezqs
Add 5 kg Ca0, 1.kg(bFé
Remove T0% of slag
Add 10 kg Ce0, 3 kg CaF,
Stir, analyze sample (G, P)
Add 10 kg FexOg, 5 kg Ca0, 1 kg CaFp
Stir, analyze sample (C) |
Remove 50% of slag (no slagging maberials added)
Stir, analyze sample (C, Mn, P)
Remove all slag
Add 15 kg Ca0, 4 kg CaF,
Add Feln (Mn 0.25%)
Add 10 kg Cal, 3 kg CaF,, 2 kg C powder
Stir, analyze sample (C, Mn)
Add 5 kg Ca0, 1.5 kg CaF,, 2.5 kg C powder
Stir, analyze sample (C, Mn)
Add FeCr (Cr 1.5%)
3 kg Ca0, 1 kg CaFo, 1 kg G powder
Stir, analyze sample (G, Gr)

3 kg CaD, 1 kg CaFp, 1 kg C powder

96
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Chart No 13-17 (Cont'd)

KEY (Conttd)

28. Stir, anailyze sample (C, Cr)

29 Add 3 kg Ca0, 1 kg CaFp, 1 kg C powder, 1 kg FeSi powder
30 Add 3 kg CaO, 1 kg CaFy, 0.5 kg C powder, 1 kg FeSi powder
31 Stir, analyze sample (c)

32 Add 3 kg Ca0, 1 kg CaFp, 0.5 kg'C powder, 1 kg FeSi powder
33 Stir, analyze sample (C, Mn, Cr, P, S)

34 Breakdown Cal,

35 Add FeSi (Si 0.1)

36 Add Al 0,06%

37 Tap steel

a7
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Chart No 13-18
Cperational Standard for Special Steel Manufacturing Process
Type of 5i Cr P

S

e . 0ul7- 11,5- <0403 <0.03 (3-ton Electric F P
Steel X urnace Process
e 12 037 12.5 Fxample 3) ’

Pl Cr [Stin T

* I gl
0.08] 16,01 0,8

0.07] 14.0{ 0.7
0.06|12,0| 0.6
0.05110.0" 0.5

(ad) (€r) Sezo6 on og

0.04 .8.0 0.4
0.03 6.0 0.3

86
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0,02 4.0 0.2

0,01 2.0 0.1

0 1020 30 40 50 60 70 80 90 100 110 120 130 L0 190 160 170 180 190 minutes
Heab- . Slag~ lMelting Slag- s .
< ing ~<--Oxidation —= ging = Fe-Cr = ging = Reduction —
Kil- Melting o _Slag,  Reduction with
*ing O~ pegr
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Chart No 13-18 (Cont'd)

KEY

Melt down, stir, analyze sample (C, Mn)
Add 10 kg CaD, 2 kg CaFy ’
Stir, test temperature and slag
Analyze sample (C, Mn, P)

Add 10 kg Feg0g

Add 5 kg Ca0, 1 kg CaFy

Stir, analyze sample (C, P)

Add 10 kg Fey03, 5 kg Ca0, 1 kg CaFp
Remove 50% of slag, add 10 kg CaO, 3 kg CaFp
Stir, analyze sample (C, P)

O 0 X 00 Nt~ WwWw N

[
o

Add 10 kg FeZQB’ 5 kg Ca0, 1 kg CalFy

Hoo
NooH

Stir, analyze sample (C)
Remove 50% of slag (no slagging materials added)
Stir, analyze sample (C, Mn, P)

Remove all slag
Add 20 kg Pirebrick dust, FeMa (Mn 0.35%)

Add FeCr (Cr 5%)
Add FeCr {(Cr )L%)
Add FeCr (Cr 3%)

Add 5 kg firebrick dust, 2 kg CaF,, 2 kg FeSi powder

HoH
w W

Stir
Remove all slag

Add 15 kg CaO, 4 kg CaFp, 1 kg C powder

Stir, analyze sample (C, Mn, Cr)

Add 10 kg Ca0, 3 kg CaFp, 3 kg C powder (carbide slag materials)
Stir, analyze sample (G, Mn, Cr)

Add 5 kg CaO, 1.5 kg CaFy, 2 kg C powder

Stir, analyze sample (C)

3 kg Ca0, 1 kg CaFp, 1 kg C powder (carbide slag materials)
Correct Mn, Cr

3 kg Ca0, 1 kg CaF2, 1 kg C powder (carbide slag materials)
Stir, analyze sample (C, Mn, Cr, P, S)

Breakdown CaC, '

Add Fesi (Si 0.12%)

Add 0.5 kg Al

Tap steel
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KEY
Melt down, stir, analyze sample (C, Mn)
Add Ni 4% hers if not added before melt down
Add 10 kg Ca0, 2 kg CaFp
Stir, test temperature and siag
Analyze sample (G, Mn, Ni, P)
Add L0kg B3, 5 kg CaO, 1 kg CaFy
Stir, analyze sample (C, Mn, Ni, P)
Add Fe Mn (Mn 0.1%)

VB NN WM WoN

Add 1 kg Fe203

—
(o)

Remove 50% of slag, add 10 kg Ca0, 3 kg CaFp

|
[

Stir, analyze sample (C, Mn), add FeMn (Mn 0.1%)

o
N

Add 10 kg Fes03
Q
Remove 50% of slag, add 10 kg Ca0, 3 kg CaFp, adjust Ni

&

Stir, analyze sample (C, Mn, P), add FeMn (Mn 0.1%)
5 kg Fez03, 5 kg Ca0, 2 kg CaFp

Stir, analyze sample (C, Mn, Ni, P)

Add FeMn (Mn 0.1%)

Remove 50% of slag (no slaggings materials added)
Forging bending test

Stir, analyze sample (C, Mn, P)

Remove all slag
Add 15 kg Ca0, 3 kg CaFp, Fein (Mn 0.15%)

Add 10 kg Ca0, 3 kg CaFy

Stir, analyze sample (C, Mn)

Add 5 kg Ca0, 1 kg CaF2, 1 kg C powder
Stir, analyze sample (C)

Add 5 kg Ca0, 1 kg CaFz, 1.5 kg C powder
Stir, analyze sample (C)

Add'3 kg Ca0, 1 kg CaFy, 0.5kg C

(white slag materials)
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29 Add FeCr (Cr 14%)

30 Add white slag mater}i.als

31 Stir, analyze sample (C, Mn, Ni, Cr)

32 Add 3 kg Cal, 1 kg CaF,, 2 kg FeSi powder, 0.5 kg Al powder
33 Stir, analyze sample (C, Cr, P, S)

34 Add 3 kg CaO, 1 kg CaFp, 1 kg FeSi powder, 0.5 kg Al powder
35 Adjust Cr

36 Add 5 kg AMS (Al 5% Mn 10% Si 5% deoxidizer)

37 FeSi (add appropriate amount if sample shows less than 0.5%)
38 Analyze slag, sample

39 0.7 kg Al

40 Tap steel
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KEY '
Melt down, stir, analyze sample (C, Mn)
Add 10 kg Ca0, 2 kg CaFs.

Stir, test temperature and slag

‘Add 10 kg Fe203‘

1

2

3

4 Analyze sample (C, Mn, P)
5

6

Adg 5 kg Ca0, 1 kg CaF
Stir, analyze sample (8, Mn, P)

Add 10 kg Fe203, 5 kg Ca0, 1 kg CaFy

Stir, analyze sample (C, Mn) -

Remove 70% of slag, add 10 kg Ca0, 2 kg CaF2, FeMn (Mn 0,1%)
Add 5 kg Fep0q

Add 5 kg Fep03, 5 kg Cad, 1 kg CaFs

Stir, analyze sample (C, Ma, P), add FeMn (Mn 0.1%)

Remove 50% of slag (no slagging materials added)

Faging bending test

Stir, analyze sample (C; Mn; P)

Remove all slag :
Add FeMn (Mn 0.2%), 15 kg CaO, 4 kg CaFy

Add 10 kg Ca0, 3 kg Can, 1 kg C powder
Stir, analyze sample (C, Mn)

Add FeMn (Mn 0.3%)

Add 5 kg Cal, 1.5 kg’Can, 1.5 kg C powder
Stir, analyze sample (C, Mn)

Add 5 kg Ca0, 1.5 kg CaFp, 2 kg C powder
Stir, analyze sample (G, Mn)

Add 3 kg Ca0, 1 kg CaF., O. e Si i
M materiais) g 2> 0.5 kg C powder, 2 kg FeSi powder (white

Add Fe Cr (Cr 1.25%)
Add white slag materials

Stir, analyze sample (C, Cr)
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KEY

28 Adgq white slag materials

29 Stir, analyze sample (C, Cr)

30 Add 3 kg Ca0O, 1 kg CaFp, 1 kg FeSi powder

31 Correct Cr

32 Remove 50% of slag

33 Add FeSi (Si 1%)

34 Analyze slag, sample

35 Add 0.5 kg Al

36 Tap steel
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Operational Standard for Special Steel Manufacturing Process
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KBY
Melt down, stir, ana],yze.sa.mple (C, Mn)
Add 10 kg Ca0, 2 kg CaF,
Stir, test tehperature and slag
Analyze sample (C, Mn, P)
Add 7 kg Fey03

- 44 5 kg a0, 1 kg CaF,
Stir, analyze sample (C, P)

Add 7 kg Fe203, 5 kg Ca0, 1 kg CaFp

AR N . SRR T R VR O

Remove 50% of slag

]
o

Add 10 kg Ca0, 3 kg CaF,

'_.l
ot

Stir, analyze sample (C, P)

-
[

Add 7 kg F9203, 5 kg Cal, 1 kg CaF2

Stir, analyze sample (C)

E &

Remove 50# of slag (no slagging materials added)
Stir, analyze sample (C, Mn, P)

Remove all siag
Add 12 kg CaO, 3 kg CaFy

10 kg Ca0, 3 kg CaF,, 2 kg C powder
Stir, analyze sample (C)

Add 1/3 of FeW

Add 3 kg Ca0, 1 kg Can, 0.5 kg € powder
Stir

Add 1/3 of FeW

3 kg Ca0, 1 kg CaFs, 0.5 kg C powder
Stir

Add 1/3 of FeW

3 kg Ca0, 1 kg CaF,, 0.5 kg C powder
Stir

Add 3 kg Ca0, 1 kg CaF,, 0.5 kg C powder, 2 kg FeSi powder
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Key

29 Stir, analyze sample (C, W, Mn, P)

30 Add FeCr (Cr 4.2%) |

31 Add 3 kg 6a0, 1 kg CaFy, 0.5 kg C powder, 1 kg FeSi powder
32 Add 3 kg CaO, 1 kg CaFpy, 0.5 kg C powder, 1 kg FeSi powder
33 Stir, analyze sample (G, Mn, Cr, P)

34 Add 3 kg CaO, 1 kg CaFa, 0.5 kg C powder, 1 kg FeSi powder
35 Stir, analyze sample (W, Cr, C)

36 Stir, analyze sample (C)

37 Add 3 kg Ca0, 1 kg CaFp, 0.5 kg C powder, 1 kg FeSi powder
38 Correct FeW

39 Stir, analyze sample (C)

4O Add 3 kg Ca0, 1 kg CaF2, 0.5 kg C powder, 1 kg FeSi powder
41 Correct FeCr

42 Breakdown CaCj,

43 Add FeV

Li Analyze slag

L5 Add FeSi

46 Add AL 0,06%

47 Tap steel
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; KEY

Melt down, stir, analyze sample (C, Mn)

Add 10 kg Ca0, 2 kg CaF,

Stir, test temperature and slag

Anelyze sample (C, Mn, P)

1

2

3

4L

5 Add 10 kg Fex03
6 Add 5 kg CaO, 1 kg CaFy

7 Stir, amalyze sample (C, Mn, P)

8 Add FeMn (Mn 0.1%)

9 Add 10 kg FePy

10 Remove 50% of slag

11 Add 10 kg CaO, 3 kg CaF2

12 Stir, snalyze sample (C, Mn, P), add FeMn (Mn O.1#)

13 Add 7 kg Fey03

14 Stir, analyze sample (U, Mn, P), add FeMn (Mn 0.1%)

15 Remove 50% of slag (no slagging materisls added)

16 Forging bending test

17 Stir, analyze sample (C, Mn, P)

18 Remove all slag

19 Add 1.5 kg Ca0, 3 kg CaFp, FaMn (Mn 0.15%)

20 Add 10 kg Ca0, 3 kg CaF,, 1 kg C powder

21 Stir, analyze sample (C, Mn) ‘

22 Add 5 kg Ce0, 1 kg CaF,, 2 kg C powdsr i{
23 Stir, analyze sample (C, Ma) ‘
24, Add 5 kg Ca0, 2 kg CaFp, 1.5 kg C powder
25 Stir, snalyze sample (C) i

26 3 kg Ca0, 1 kg CaFp, 0.5 kg C powder, 2 kg FeS1 powder (white slag "
materials)

27 Stir, analyze sample (C)

28 Add white slag materials
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KEY.
29 Stir, anelyze sample (G)
36 Add white slag materials
31 Stir, analyze Samplé (c)
32 Add 3 kg Ce0, 1 kg CaFp, 1 kg FeSi powder, 0.5 kg Al powdeI:
33 AMS (Al 5 %, Mn 108, 5i 5% deoxidizer)
3L, Add FeSi (after sample test, to bring Si up to at least 0.17%)
35 Analyze slag
36 Add Al (41 0.01%)
37 Tap steel

111
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CKEY .
Melt down, still, analyze sample (C, Mn, Ni)
Add FeMo (Mo 0.2%)
Add 10 kg Ca0, 2kg CaFp
Stir, test temperature and slag
Analyze sample (C, Mn, Mo, Ni, P)
Add 10 kg F8203
Add 5 kg Ca0, 1 kg CaF,

Stir, analyze sample (C, Mn, Mo, P)

N 0N FWON M

Add 10 kg Fe,03

5

Add 5 kg Ca0, 1 kg CaFg

|
+

Stir, anelyze sample (C, Mn)

[
N

Remove 70% of slag, add 10 kg Ca0, 2 kg CaFp, FeMn (0,1%)

(=]
w

Add 5 kg Fe,0,

'_l
kS

Add 5 kg FepOg3

"
\n

Stir, analyze sample (C, Mn), add FeMn (Mn 0.1%)

]
o

Remove 50% of slag (no slagging materials added)

=
-3

Stir, analyze sample (C, Mn, Mo, Pj

=]
[eed

Remove all slag
Add 15 kg CaO, 4 kg CaFy, FeMn (¥Mn 0.2%)

H
[No N

Add 10 kg Ca0, 3 kg CaF,, 1 kg C powder
20 Stir, analyze sample {C, Mn, P)

21 Add 5 kg Ca0, 2 kg CaF,, 2 kg C powder
22 Stir, analyze sample‘(C, No)

23 Add 5 kg Ca0, 2 kg C§F2, 2 kg C powder
2l Stir, analyze sample (C)

25 3 kg Ca0, 1 kg CaF,, 2 kg FeSi powder, 0.5 kg C powder (add white slag
materials)

26 Stir, add FeCr (Cr 1l.5%)

27 Add white slag materials

28

=)

29 Add white slag materials
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KEY

30 Stir, analyze sample (C, Cr)

31 Add 3 kg Ca0, 1 kg CaF,, 1 kg FeSi powder
32 Stir

33 Add 3 kg Cs0, 1 kg CaFy, 1 kg FeSi powder
34 Remove slag (completely)

35 Add Al (1.1%)

36 Add 5 kg Ce0, 5 kg CaF,, 5 kg firebrick dust
37 Tap steel
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KEY .

1 Chérge 20 kg CaO, 620 kg 18-8 steel scrap, 250 kg 0.1% gcarbon steel
L6 kg FeNi (Ni 70%), 111 kg FeCr (Cr €8l g i

Add 20 kg Cal, 7 kg CaFsp
Test and adjust slag
Test and adjust slag

80% melted, color of slag green

Add 5 kg FeTi (21%), 0.5 kg Al pieces
Add 12 kg Ca0, 3 kg CaF,

2

3

Ly

5

6 Take samples (C, Mn, Si, P, S, Cr, Ni analysis)
7

g

9

Take samples (C, Mn, Si, P, S, Cr, Ni analysis)
10 Melt down, add 5 kg FeTi, 0,5 kg Al pieces
11 Add 12 kg Ca0, 3 kg CaF,
12 Add 6 kg Mn, 2 kg FeSi
13 Add 5 kg FeTi, 1 kg Al pieces, 1 kg FeSi powder
1, White slag
15 Take samples, test sand mold and gas, make forging test
16 Take samples, test sand mold and gas, measure temperature
17 Add 0.5 kg Al
18 Add 0.2 kg Mg, tap steel
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v EY , . ;
Melt down, stir

Analyze sample (C, Mn, P, Ni)

Stir, test temperature and slag

Analyze sample (C, Mn, P, Ni, Cr)

Add 4 kg FSQCB, L kg Ca0, 1 kg CaFp

Add FeMn (Mn 0.1%)

Stir, analyze sample (C, Mn, P)

Add 3 kg Fe 03, 3 kg Cab, 1 kg CaFp

-« R e LY. TN SN V R C R

Add FeMn (Mn O,1%)

¢
=
(o]

Stir, analyze sample (C, Mn, P)

o]
[

Add 3 kg Fej0;5, 3 kg Ca0, 1 kg CaF,

(=]
N

Add FeMn (Mn 0.1%), stir

&

Remove slag (50%)

F

Stir, analyze sample
15 Remove all slag
16 Add 10 kg chamotte dust
17 Add FelMn (Mn O,45%)
18 Add 2 kg FeSi (Si 70%)
19 Add FeCr (Cr 7%)
20 Stir '
B 21 Add FeCr (Cr &%)
22 Stir
23 Add FeCr (Cr 5%)
- ’ ‘ 2L Stir, add 5 kg chamotte dust
» 25 Stir, analyze sample (C, Mn, Cr)
© .26 Add 15 kg Ca0, L kg CaFp
27 Add 1 kg charcoal dust

28 Add 8 kg FeSi powder (Si 75%)
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Doc No 90225 (13) (PB)

Chart 13-25 (Cont'd)

KEY (Cont‘d)

29 Add FeMn (C < 0.1%) (Mn, O,4%)

30 Add 12 kg Ca0, 3kg CaFy, 0.5 kg C

31 Stir, analyze sample (C, Mn, Cr)

32 Adjust amount of Cr

33 Stir, analyze sample (C, Mn, Cr, P, S)
34 Add 1C kg FeTi (Ti 21%)! 0.5 kg Al pieces
35 Add FeSi (5i 0,8%)

36 Take_samples test sand molds and gas, measure temperature, make
forging test ’

37 Add 0.5 kg Al
38 Tap steel

° 119
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Chart No 13-26

Layout of Facilities in the Small Bar Mill
(May 1953)

(ad) (ET) 92206 oN soaq
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100 o W
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13¥213S

Key .
-Ingot pusher Cooling bed
Continuous type heating furnace (I) Products storage pit
Combustion chamber Small three-high roll (for special steel)
Three-high medium roll (for ordinary Electric motor (35 hp)
carbon steel) Independent heating furnace (for special steel)
Electric motor (600 hp) _ Sand pit for cooling purposes
Billet shearing machine Reduction gear
Billet pusher Lathe for making grooves in rollers
Contimous type heating furnace (II) Workers' room
Small three-high roll (for ordinary Chimney

carbon steel)
Rolling mi i
Electric motor (600 hp) 0. g mill office
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Chart No 13-27

Proposed Layout of Machinery in Large Bar Mill
(Under construction in May 1953)

(ad) (€T) 92206 oN 90q -

L v
pid
o
o
m

L~

Heating furnace Finishing roll
Roller table liotor (350 hp)
Yotor (1,000 hp) Cooling bed
Roughingb roll Shearing machine

Reduction gear

[ STVNOILVN NOIFHO4 OL FT4VSvITad LON (3411034 ONITANVH TVIDIdS J]

Sanitized Copy Approved for Release 2010/08/18 : CIA-RDP81-01043R000600070027-5



13473s

( SIVNOILYN NOIFHO4 OL FTdYSvaTad LON Q3dIN03d ONITANVH IVIDAdS ‘

Sanitized Copy Approved for Release 2010/08/18 : CIA-RDP81-01043R000600070027-5

Chart No 13-28

; Superintendent 1___4;,,,,’

The Operational Setup of Rolling Mill

!-—Ehgineer

————1-Technicians
--Medium bar mill

- Clerks !

Assistant
Superintendent

Small bar mill

|

-Special stesl rolling mill
| i~Machinery crew
l

Electricity crew

~Transportation crew
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Chart No 13-29

Layout of Facilities of Forging Plant
(i‘ay 1953)

———

Finished
goods
warehous

Annealing furnaces

Heat treatment plant ..

~.

T 7 . Pickling nlant
Adjust~ « H

ing room ’7lm:3QO o

X 8C m
i

<755
Ingot cutters- -

T'4~ton hammers

Boilers. _

Heating i oAt ;7] 1-ton hamcers

- Bl
furnaces boi 100 m
- i

T 2~ton hanvers
.

’ ~ \
(double freoxz;

¢ 3-ton hawrer

»'so—l

{45 T (Plasned construction)
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Flowchart of the Porging Plant
Surface scraping by lathe
(High rode special steel)

i

H
|
Surface —>
inspection
{
1

er stesl --
e B)

Surface seriping by

',.>s

]

7 Tnpoetion

~ Qualified
products

grinder
(Structural special steel)

ldlozran —> —— For: ing by one-ton ——

Zals L) millineters to —> Pickling —> Inspaction —)Qwa.u.thﬂ-——)ﬂrd.lhd produets
Sbers in dlemeter or products

5 120 nillizebers - - Pickling — Inspection —)-Q.xz;u.ﬁnd—) Finished products
210 millineters in dlameter or
thicknnrss

-

Pillets 40 millimeters - 70 mi.)_h.maters in thickness

—— Surfuce inspection “m_A;,gl

- Sent o the 35 hp Roll for Special Steel
Forging by ‘~ton hamer - materials 25 millimters - - :
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Chart ¥o 13-31

Larout of Press and Boilermating Facilities
in .achinery Plant (¥ay 1953)

--—---—Machine-tools over 20 units

Boilermaking shop

(>ite of proposed stecl
making nlant)

———Heating furnacec

———3,000-ton press

—-——— Heating furnace
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Chart o 13-32

Shop and Equipment Leyout of the ilachinery Plant

.;achine-tool shon

Finishing shop

|
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| s v B v e
(Various t ypes of
[ short bed lathes,

pressesﬁsp aners,

units ade.
T e D
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10 addl
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sr- 70

fopumn S vtuas
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—
1 maching— S
t°°t§: over 20 Forging shop

il

i
0an o
]

NI

|

anvil — ~Small hammer

Chilled wheel plant

Tcai ANg _
yard

oaﬂd f
molding:
shon

'

T
i !
iZold drying

furnace Two 5-ton

anrealing
furnaccs
X

Office

old
drying
furnace

_.._..’ i

Cupola —Ff

[ R f% A
Sand and other molds o
(Ingot cas;s and cast

iron molds EFEF

i
Crucible furnace
for melting non-
ferrous alloy

4 few pattern
making machine

t— 20 machinc
processing
machines

furaeces

——
tlachine |
nlant
roffice

" old dryving
furnacc

Pit typc wheel
anne~ling furnace

lain
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Chart No 13-33

Operational Setup of the Machinery Plant

- Electricians

- Inspectors

(8d) (€T) S2206 oN 20q

- Office workers r~ Hydraulic press shop (person in charge) - Sections - Teams
Technicians -~ Foundry (person in charge) - Sections - Teams

Engineers -~ Smithy (persons in charge) - Sections - Teams

i
{ Plant superintendent |- - - t— Machine-Tool Shop (person in charge) - Sections — Teams

N
3

R
‘m
{g]
.o
> ™M
-

- Boilermaking Shop (person in charge) - Sections — Teams

13¥33s

_ Wheel chill-casting Shop (person in charge) -
" Sections - Teams
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Chart No 13-34
Layout of Facilities in the Powdered Metal Alloy Plant

(4bout May 1953)

: Hel NHy,OH
| processing
| room
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Office
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room

: Pulverizing room

Reducing Sintering e e e e e

furnaces room : i

D . Haw !
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generation | I S N i { room |
room ; !
(Hy0 - Hp i M . &
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!
|
{

T e
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Chart No 13-35

Operational Setup of the Powdered Metal Alleoy Plant
(May 1953)

— Hydrogen gas generation
room
- Technician

— Inspection and molding room

1 - Sintering room
1
,i

Plant superintendent |
(Assistant superintendent)

-— Hydrogen gas reducing room

—-Ball mill room

_Acid and alkali treatment
-room '

- Ore pulverizing room
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Chart No 13-36
Flowchart of the Powdered Metal Alloy Plant

Pulverization of Tungsten ore Dissolution of Hel ) gope repeatedly
(Pulverizing mill) 7T 7T Settlement of NHj,OH ] B
(Acid and alkali treatment room) !
Tungsten trioxide reducing furnace
(Reduction of W03 in Hp reducing
tube)
i; 7000 g two-stage reduction
|
.- Pulverization of WG ..~ -—-- Carbonization (C 4 W) - Pulverization of metallic W ‘
(in ball miil) (in kryptol furnaces) (ball mill)
1300 - 1350° C

Cobalt powder -~-- Reduction by --- Cobalt axide «<~— Cobalt nitrate<- -~ in pitric_acid (HN 03)"‘”“ Metallic Cobalt
i Hydrogen (Thermal decomposition) (Dissolution

95 : 5 .- Molding weomeie Drying  -—--—= Preliminary sintering ------
W+ Co Shape of BAITO 900 ~ 950° C

Mixing DALSU* in Hydrogen

. (Ball mild)

Finished product «--- Grinding ~---—- Sintering - - - == =
(Kryptol furnace)
1450" ~ 1460° C
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Chart No 13-37

Organization of the Central China Iron and Steel Co, Ltd

i Natural Resources Committee :
| .. Netionalist Government |
i Central China Iron and

! Steel Co, Ltd

* General Manager ‘
‘  (CHANG) !
! Assistant Manager:

_ (Four)

iAdminis- |!Personnel. |Finance{ :Planning: | Bngineering ;
‘trative ‘| Depart— iiDepart- | !Depart~ . Department !
: ! o ; i
‘Department | | ment timent i iment ! i
crmeecs em aiee ma .- : B - . 4 R o i P — .

Ta—y.'eh Plan:tw;
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Chart No 13-38

Organization of the Central China Iron and Steel Company (April 1951)
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Military Administration Committee
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I"Central China Iron and Steel Cor;lpanyl

i

(ad) (£€T) $2206 ©N voa

General Manager ﬁi
(One: KAO Teng-sheng) |
J
| Assistant Managers|
Gix) |

i
|
i

[P — P __,,! : i H
General Affa;i.rs.l | Personnel | i

[ _— O S S
; { 'Planning] [Basic Production | |Secretarial Han-kou
Office l !Office i |Office Office Construction| |0Office Room Room’ Office
. i i Office i

- !

T - e e

[Pla.nts and
i shops |

7]
)
]
2]
-y
»
=
=
>
=z
g
[
ot
Z
[218 BN
=
2
Ll
e
|x]
o
z
Q
~
)
&=
=
m
=
n
>
=)
=
m
=
3]
Lo
5]
z
z
P
3
fand
Q
2
>
&=
]

Sanitized Copy Approved for Release 2010/08/18 : CIA-RDP81-01043R000600070027-5



Sanitized Copy Approved for Release 2010/08/18 : CIA-RDP81-01043R000600070027-5

Doc No 90225 (13) (FB)

Chart No 13-~39

SECRET

Organization of the Central China Iron and .Steel Company

[
| People's Government

I

’ Other Mmlstr:ues

P

————

Iron and Steel Industry
Control Bureau

|

(January 1953)

Central

M:Lnlstry of i
j Heav-y Industry

I Other Control

i
J’ Il Bureau

i
£ ———— .

Other State-operated l
iron and steel
enterprises

i Ta—y-e‘lr i ._.’
Steel Works |

Ta—yeh Iron
Mining Of fice

{Ce.ntral China Iron and l
Steel Company

f
i
|

Sa.les off:.ce \

! Central Chlr;ai Plant I\io[ _
(WU-CHANG) ;

‘ Construction 315 !
I Plant _ __}' i . Il

Y
i
B
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Crganization of the Ta~yeh Steal

- L

| Assistont Manager

= i L

| Genaral 5 Accouding 7L

ce ginoering Oftice

Affairs Socti {Personel Sectlon

N . —
| pagtron Prant Steel Flant
[l J : B

Tho manegers of the Te-yoh Steel for@ is conowrently a

manager of the Ccitral China Iron and
c

The assistant managers (three) of the Ta~yoh Steel iarks are in charge of s

of silos and procurement,
The test and inspection room 1s carpletely equipped with ies for chemical analj:ts ond
data room functicns as an intellifonce canter desling with matbers within mnd without the wvorl 1l dsba vers filed an cards.

hospital was established by repairin; and maidns use of facilities left by the Japanese. It is a genoral heepital i
ub the facilitles are inad
pa

nd pediatric dwartment, Xoray departiont, and

SPECIAL HANDLING REQUIRED ~ S Ec R ET

NOT RELEASEA3LE TO FOREIGN NATIONALS

'Sanitized Copy Approved for Release 2010/08/18 . CIA-RDP81-01043R000600070027.5



Bl Sanitized Copy Approved for Release 2010/08/18 : CIA-RDP81-01043R000600070027-5

Chart No 13-41

Differences in Wage Level in the Various Positions and Steps

-~ — . __ Engineer, lst grade

Engineer, 2nd grade
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Chart Ne 13-42
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Organizational Setup of Workers! Union
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Prineipal Buipment and Output of Various Iroducts amd Destinstion
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Table No 13-i

63,38 cwic meters

Rated capacity 30 tons

T T

Classification| Low silicon pig iron | Foundry pig iron | Ferromanganese Spiegeleisen

s Maximm 100% 1% 600°C 650°¢
temperature |- M relmum 170°¢ 10°% 260° 330%
Average 300°¢ 350°¢ 1400°C 160°C

(ad) (€T) 6 oN ooq

150 millimeters 70 millimeters 160 millimeters | 180 millimeters
(water column) (water column) (water column) | (water column)

0 " 30 n L5 n 60 n
90 " 55 n [*4) n 100 "

(%]
™
-
o
m
-

Six

8,011 square meters

Diameter of cold=- 355 millimeters (14 inches)
blast main

Diameter of hot- 1,000 millimeters (outside diameter)
blast main

Diameter of amnular 1,000 millimeters (outside diameter)
hot~blast main
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Table No 13-2 (Cont'd)

Fog03 s. K. " Density | Porosity |
(Refractoriness) |

- R S

Throat Greater than 4 30 - 32 15 - 17

Purnace body ‘ Greater than O 22 -3l 1618

Waist "

(g4) (€T) §Z=06 oN 20q

L]

Firebrick

Belly 1t
(specifications) S
Hearth n

Furnace bottom "

7]
m
o
-
™
-

|
Hot-blast stove | 47 - 55 | Greater than 3

Remarks :
1. Throat

ae Normal refractoriness: 280 to 40
b. Conductivity of heat: 10

2, Furnace body and hearth

a. Normal refractoriness: 235 to 420
b, Conductivity of heat: 10

i STYNOILYN NOIFYO4 OL ATavsvITad LON QddIN0dd ONITINVH VIDALS
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Table Ho 13-3

Actual Output from the Blast Furnace

‘\\~\\\_ Type of pig iron
—

N Classification . .
\ (or daily outpat) . - Ferromangane se

. .

Period

May 1951 Max imum 54,488 tons

19,665 tons

(8d) (€1) 2206 on v0q

Average LO tons 15,576 tons

May 1952 i 69 tons 25 tons

(Manganese content: 60 - 70%)

50 tons 20 tons
(same as above)

May 1953 S

80 tons Ferromanganese was not produced
" in the i
Average 70 tons | in the fiscal year of 1953

1. The above daily output of low-silicon pig iron and ferro-
manganese for 1951 and 1952 represents the maximum or the
average of the time when these types of products were produced
alternately every three months,

2, To compute the annual output from the foregoing daily

output, multiply the sum by 360, the average number of working
days in a year.
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Table No 13-4

Data on Accessory Equipment of the Small Blast Furnace

Equipment

! Quantity |

Type

Data

‘ Capacity

Manufacturer ; Remarks

| Horizontal | Three

type

type

—‘ Two

SANKYU
TOHEISHIK I

SANKYU
TOHEISHIKI3*

Reciprocating ; Diameter of blast outlet:

914 millimeters

|
; Stroke: 457 millimeters
]
|

1 ?last 35U
o (T
meter

Volumg of blast,

85 cuic meters/
second

UNITED
STATES

Using three-
phase induc-
tion motor
1150 hp,
2960 rpm

2 (TN Sic.)

Blast pressure
four

Volums of
blast 85

?
(IN Sic.)

Hot-blast
stove

Iron pipe
type

Iron pipe
type

Total length of pipe:

343,320 nillimeters

Size of pipe (millimeter)
Length - 3,660
Inside diameter - 200
Outside " - 250

Hot-blast

Temperature of
hot-blast
(average)
3000 C 30

Cowper~-type

Cowper-type

Body (millimeter):
Height - 14,400
Outside diameter -

4,000
Total heating area:
620 square meters

Checkervork type: plum

flower-shaped

Sanitized Copy Approved for Release 2010/08/18 : CIA-RDP81-01043R000600070027-5
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Table No 13-4 (Cont'd)
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Equipment

Quantity !

Type

Data

Capacity

Manufacturer

Remarks

Boiler

; Lancashire

type

One 150-hp steam engine

Steam pressure
120 (pound/
square meter)
Revolution:
300 rpm

Cooling system

80 cooling boxes
around the furnace

Water consump-
tion: 60 tons
for every ton
of low silicon
pig iron and
134 tons for
every ton of
ferromanganese

Sanitized Copy Approved for Release 2010/08/18 : CIA-RDP81-01043R000600070027-5
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Table No 13-5

Sanitized Cop
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Chemical Composition of Coke

Produced Tl

~._ Composition !

i
]
|
|

et

Water

content

Volatile

content

SHAO-YANG

3.5 = 6.7

Ash !

content

Sul fur

content

11.51_17.9

0.75

-

Absorbed
moisture
content

6 to 10

CHUN-NAN

1.7

77.38

18.55

LIU-HO-KOU
TOU-~LI-SHAH

Remarks

{

T
i
|

%Coke produced in various areas is used in mixed form; therefore,
iand sulphur content is 81.79, 12.53 and 0.70, respectively.
j mixed form, an averag

S A

1.55 -~ 1.91

3.02 - 3.09

72.10 - 7C.25

23.37 - 23.252

1.04

0.53 - 0.57

i

1.62

the fixed carbon, ash

Using this type of coke in
;e of 78 tons of low-silicon iron is produced daily.
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Table No 13~6

cal
~~__composition
Classification .

—

Silicon
dioxide
(81 0p)

Il
1
1

Specifications of Limestone

Sulfur
(5)

Calcium
oxide
(Ca 0)

Granularity |
(millimeter)

Use {
(types of steel)

Calcium oxide (Ca 0)

More than 4

More than 0.1

Less than
85.0

Special steel
(electric furnace)

Calcium carborate

(Ca €Oq)

¥ore than 5

53 - 55

less than 40

For open-hearth
furnace

Less than
52

25 to 30

For chilled cast
wheel

less than
52

25 to 40

For Bessemer
converter

More than 0.1

Less than
52

25 to 100

Sanmed Copy Approved for Release 2010/08/18 : CIA-RDP81-01043R000600070027-5
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SECRET

Doc No 90225 (13) (PB)

Table No 13-7

Amount of Raw Materials Charzed to Produce One Ton of Pig Iron

[y

~_ Type of !7Basic pig iron Ferromanganese

\\\\\Fig iron
Raw ~__ Foundry (open-hearth (manganese content
materials ~~__ |pig iron pig iron) 70%)

Iron ore 1 ton 600 kg ! 1 ton 600 kg

Manganese ore e
(manganese 35%) 450 kg 60 kg 3 ton 200 kg
Calcium carbonate
{Ca CO3) 450 kg 520 kg 2 ton 200 kg

Coke 1 ton 250 kg 1l ton 150 kg 3 ton 250 kg
Amount used | Water 70 tons 70 tons 218 tons
per ton of
pig iron Blectric
power 59 kwh

59 kwh 164 kwh

146

; SPECIAL HANDLING REQUIRED NOT RELEASABLE TO FOREIGN NATIONALS

L

SECPRET
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Table No

13-8

Specification of Pig Iron

Sanitized Copy Approved for Release 2010/08/18 : CIA-RDP81-01043R000600070027-5

' Classi-

fication |

Chemical Composition

Silicon
(51)

Manganese |

Phosphorus (P)
(Mn) A : B
|

A

Sulphur (S)
B

Y

Basic

pig iron |

0.3 - 0.9

1.2 | More than

| 0.21 to 0.30
| 0.20

0.36 to 0.75

More than
0.04

More than
0.05

|More then
0.06

0.91 - 1.20

1- More than

0.20

More than

U.0L

More than
0.05

More thari
0.06

‘1.2l - 1.50
i

More than |
0.02

More than

10404

More than
0.05

More than
0.06

: Foundry
pig iron

I
|
|
i
|
;

Special l

|

U3,/ - .25

| More than
1 0.10

Mors

than
0,02

More than
0.03

i Speeial 2
]

3.26 - 3.75

Tore than
0.10

Mdre
0.02

than

More than
0.03

12,76 - 3.25

More than
'o0.10

More than

0.03

More than
0.04

'More than
0.05

2.26 - 2,75

| More than
0.10

More than

0.03

More than
0.04

More than
0.05

1.76 - 2,25

More than
0.10

More than

0.03

LMore than
0.04

More tﬂa
0.05

1.25 - 1.75

; More than
| 0.10

More than
0.04

More than
10.05

More then

0.06

Sanitized Copy Approved for Release 2010/08/18 : CIA-RDP81-01043R000600070027-5
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Table No 13-8 (Cont'd)

] i

; | . Chemical Composition

i Classi- } Symbol Silicon  : Manganese ;| Phosphorus (P) i
| fication ! 1 (81) I (n) A B | c Y

! ; \ ;

Sulphur (5) |
7 5 : G

T — - '
i Acid 1 11.81 ~ 2.20 1 0.5 - 1.2 | More than | More than More than ;More than | ——
i pig iron | |

1 0.04 0.06 0.03 0.0 I
| 1.41 - 1,80 More than | More than — More than | —--
!
i

(ad) (€T) S2206 oN 20Q

0.04 0.06 0.05

3 50.90 ~1.40 More than | More than More than
| 0.04 0,06 0.05

|
|

| Mors than

Low-silicon plg  |More than |iore than 0210 0.4
iron for whsel 1.00 1.00 : 0.10

134238

EHigh-phosphorus \More than More than O.4 t0 0.5 More than
i pig iron for chilled|1.00 1.00 ! 0.06
[ casting ; i

13423S

|
|
I

STVNOILVN NOIFYOd OL JTIYSVITIY LON 3411034 ONITINVH TVIDI4S
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Table No 13-9

Specifications of Ferromanganese, Specular Iron , Ferrotungsten and Ferromo 1lybdenum

Ferromanganese and Spﬂcular Iron o 7_»-]

Class:.fr.catlon Carbon (C) | Manganese \V[n) i S:Lllcon (Sl) i . 5y hosphorus | a

Smmr (S) Phosphorus (P)

V
| z?gijs.Mn ; P80t L 045 to 1.5 : ¢ . More than 0.2
e e + - +
1

70%_15%1 0i5 " More then 0.8

604 Fe-Mn i | 6015

(ad) (€1) $2206 oN voQ

30% Specular iron 045

20% upemlar iron ! 0 4+5

134238

Ferrotungsten

134333

. i . 1 i
Mn ' Si % S P | Specific gravity

0.5 - 1.5 75 ~ 80 0.5 - 1.5 i More than 0 3

More than 0.1 than 0.03 | 16,0 -'17.0

—t
| nonon W)—75 i nonon "

i
|
1
|
i

0.1 than 0.03 15.3 - 16.0

Spgqific gravity
8.8 - 9.10

noanon " n n‘ - 5 :—8—8'0

Cr

- S S
‘(ir-édsl—S.L ‘0.25 - 0.35 l 0.8 -1.10/0.9 - 1.2 0.8 - 1.1 More than 0.035
i stea ; ! i

Si i S | P
L-6 More than 0.1 | 0.05 - 0.15

Spring steel (for airplanes

STVNOILYN NOIJdYO4 OL FTgvSVITIY LON d3dIN03d ONITANVH TV [D3dS J

and automobiles)

|
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Doc No 90225 (13) {(PB)
Table No 13-10

Data on Open~hearth Furnace and Accessorics

Open-~hearth Furnace

! Name and type

Cold charging, stationary open-hearth furnace

; Number of unit

One

Rated capacity

15 tons

Actual steel output

16 tons

Hezarth area

13.72 square meters

| Melting chamber volume

2.85 cubic meters

i .
 Air regensrative chamber
volume

43.6 cubic metercs”

Gas regensrative chamber
volume

26.6 cubic meters

Gas port

'

Incline: 7°50'; Area: .
Venturi Model

0.1l square meters;

éAir port arza

0.562 square moters

i
EAir valve

Model: Butterfly type;

-1
i
i
i
i
i
i
|

Area: 0.615 square meters

I
i Gas valve

Model:

IRUMAN® type; Area: 0,508 square metsrs

Chimney

i
1
i
|
{
!
e

Height:

squar: meters

L5 meters; Arca at the base:

s |

2.54 !

I Average Calorific value
}per heat Amount of gas

e

1282 calories
735 square meters |

effective efficiency:

| Maximum gas combustion
temperature

1720¢ ¢

Maximum slag temperature

164L0° ¢

Maximum steel bath
temperature

| 16300

Maxdimum roof temperaturs

1615° ¢

fCountry of manufacture

UNITED STATES

Year manufactured

Unknown

Life

{Furnace is repaired after 250 heats

150

( SPECTAL HANDLING

REQUIRED NOT RELEASABLE

TO FOREIGN NATIONALS

!

|

SECPET

)
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Table No 13-10 (Cont'd)

Accessorics

; Three

Model MOSDO

-

. Capacity Seven tons

| Body Heigh*: 4.5 meters; Diameter: 2.4/ meters

Amount of gas pro- 3,200 cubic meters .
{ duced from one ton |
i of dry coal |
. !
| Average amount of 0.605 tons

i coal used per hour Note: Gas, 450° C; Pressure (vater column),
23 millimeters; Calorific value, 1500
calories

Gas composition ) 105 { Hp ,_[QHL;,_}_NZ _

10.6113 T4 731

Gas Prnduce;

E
|
|

i
I}
H
l
|
|
|
|
i
i
|

|Amount of air 1257 cubic meters

Number ! Two
! i

i
|
|
i
!
i
_— ]
|
|
.
|
!
i

;Vertical type, horizontal pipes

iCapacity l‘ 50 horsepower

Body iHeight, L.42 meters; Inside diameter, 1.98 meters
L - - SHp— . -

i

Number of Unit One

i

’ Model Centrifugal model

20 horsepower

1 Two 20-ton ladles

[Area: 4 meters by 24.2 meters

Casting it

| Number of plates J Nine

Note: One plate holds 36 ingots (one ingot
weighs 160 kilograms)

1
Size nf plate 31.9 meters by 2.95 meters
i

151
r SPECTAL HANDLING REQUIRED NOT RELEASABLE TO FOREIGN NATIONALS

SECPRET
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Data on Converter (comparison with that of the Tang-shan Steel Works)

1 STIVNCGILYN NOTAHO4d OL 479vSvITId LON (3411034 ONITTANVH IVIDA4S ‘

- _»__El.ani, s

! Ta-yeh Iron and
Steel Mill

Tang-shan Steel Mill
(4-tons converter)

er

Bessemer Convert{Same as on the left

Two (Brought in
from CHUNGKING
by the Chinese
Nationalists)

Two

Capacity

1.5 tons

(Note: See Chart
No 13-11 for the
letters appearing
in parentheses)

Overall Height of Converter (H)

(millimeters)

2,015

Effective Internal Height (C)

1,435

Height from Furnace Bottom to Center of Tuyere (N)

385

Inside Diameter (A)

780

Same as above (ml)

450

Same as above (m2)

330

Same as above (B)

900

Thickness of Wall (WL)

230

Same as above (W2)

330

| Thickness of Bottom (vi)

260

|Outside Diameter of Mouth (T)

660

Inside Diameter of Mouth (E)

300

Same as above (a)

250

Same as above (b)

200

Angle of Mouth Section (-)

(degrees)
n

30

Same as above (/)

60

Diameter of Tuyere (d)

(millimeters)

45

Number of Tuyere

Six

(Center tn Center Distance of Tuyere

(millimeters)

95

Total Area of Tuyeres

(square centimeters)

95.3

(degrees)

8 - 10

3.15
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Table No 13-11 (Cont'd)

——-t\ﬁh,__ —___ Plants Ta-yeh Iron and|Tang-shan Steel Mill
Ttems —— Steel Mill (4=tons converter)

Country Manufactured ] UNITED STATES
Life 14 - 20 days
from blowing
out

Structure See Chart

No 13-11

(ad) (€£T) $2206 oN 2oQ

Accessories
Blower Power Output (horsepower) 150 200

| Revolution (rpm) 2,900
Air Pressure (Water column) 3 to l 5

(%]
™
o
o
m
—

Amount of Air (cubic meters per minute) 55 to 1C4 110

The data on the 4-ton converter in the Tang-shan Steel Works are entered here for comparison.

FTAVSVITIY LON Q3411034 ONITANVH TvVIDIA4S
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Table No 13-12
Data on Electric Furnaces

Capacity‘iwﬁumt;er FranSfOI‘;HEI‘ ; ‘éé‘(;-ondary “Secondary_ '”Ee:r-na.rks
! | Capacity Voltage Current

220 volts | 5260 A Made in the UNITED STAT:S
170 volts | (220 volts) From the Nationalist period
i i to date

140 volts | 6800 A Electrode is made of

! i i synthetic graphite, eight

Moore Rapid i i i inches in diameter

Lectromelt i 2,000 kva ’ 90 volts | 170 wvolts With regulator

furnace I (One) L (Note) i 140 volts Was not in operation during
| ;. L-step 90 volts Chinese Nationalist control

switch

_i_._m S

I
i
|
|
{
|

(gd) (£T) $2206 oN 90q

i

Rectric Arc :
Furnace 700 kva, 180 volts 3900 A

(One) Eon 180 volts Brought in from the Dairen
{140 velts 140 volts | Steel Works

18T

S B S

Electric Arc i
Furnace ¥ 280 kva L' 95 volts
(Three) 90 volts 2100 A Same as above
85 volts
80 volts
(liote)
L~step

switch

Alloy Furnace . 95 volts
Open lodel 0.5 tons 280 kva 90 volts Saze as above

(Three) 85 volts i
80 volts

%]
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A
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e
Z
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m
o -~
It X
no |8
= [l
>
wn
>
=]
=
™
-y
o
o]
(]
e
gl
ol
(2]
2
2
I~
)
—
=]
2
>
™~
w
-

Sanitized Copy Approved for Release 2010/08/18 : CIA-RDP81-01043R000600070027-5



134238

STYNOILVN NOIFMO4 OL 37avSvATId LON Q3411034 ONITANVH IVIoads

Sanitized Copy Approved for Release 2010/08/18 : CIA-RDP81-01043R000600070027-5
I

Table No 13-12 (Cont'd)
Furnace Number | Transformer T S—ec(;n:ia;'y_‘v Sé':-:;r:d;r}h
i | i Capacity Voltage i Current

Remarks

|
L

Electric Arc |

|
Furnace 1,500 kva 200 volts : 3700 A 1. Brought in from the Dairen
Steel Works
2. Installed in the machinery

shop

|

| (200 volts)
100 volts ; 7400 A

|

| |
T T )
| |
| |
| 1
| |

i

(100 volts)

i
|
|
i
1
|
i
|
i
i
i
|

As of May 1953, only 10,000 kilowatts of electric power was available to this plant.
Therefore, when the é~ton electric furnace was in operation, the operation of all other
furnaces had to be suspended.

— e e e
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Doc No 90225 (13) (PB)

Table No 13-13

Data on Cupola

l—’r:.nc i oal *,qulpme n‘o

Cupola

Three

L tons

g volume

i Total Arca of Tuyerecs

Country manui‘a.ctured

3 5 meters

2 71,.7 cublc metprs

S:ix

O ’785 square rnotcr's

d APAN

!
! Year manufactured
b

Structure

Same as anJ ord.mary cupola

Acces sory L'qulpnh, nt

I\lumbn,r

Power Output

1\1mb(=r of revolution

U R S

'

Centrlfugal type

‘I‘wo

30 horsepovers

2,900 vr:volutlon" per m:mute

A:‘ur Pressure

14.00 mllmet<>rs (Water column)

,xmmmi- of Air

50 cubic meters psr mmute

156

SPECIAL HANDLING REQUIRED

NOT RELEASABLE

TO FOREIGN

SCLCRET
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Table No 13-14

Distribution of Persomnel in Steel Manufacturing Plant (May 1953)

Classi- | | Assistant ; Office ! | } Sitilled | Ordina.ry: Apprentic |
Workshops' ficatim | Superintendent | superintendent | Workers | Engineers | Technicians | Workers i Workers | Workers

of Jobs | i i !

Administration e
Department. ! 22

Coen-hearth
Furnace

Convurter

(8d) (€T) 92206 oN voq

Tlectric Furnace

Alloy Furnace

= | _Steel-casting

(%)
™
o
e
m
-

Six each of skilled and ordinary workers directly under the administration department include blacksmith,
welder, and carpenters

,I STVNOILVN NOIFHO4 OL 3TavSvITaY LON QddI110dd4 ONITANVH IVIDAJS !
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Table No 13-15
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Personnel Distribution and Work Assignments in Open-hearth Furnace Shop (First half of 1953)

Name of Positions
or Secticns

Responsibilities

i

Name of Teams

T

| Nuwnber of
i Personnel in
each shift

Total number of
Personnel for
three shifts

Engincer in
charg>

F‘all responsibility over the
iOpen~hearth furnace shop

Technicians

Responsible for technical
matters concerning open-
hearth furnaces

Responsiﬁié “for technical
matters concerning ingot
casting

Transportation
Section

gathering of raw materials

Maintenance of transportation |

Section chief: 1
Section members: 8

Gas Section

Maintenance of gas pipes
Operation of gas produces

I Gas pipe team

Furnace
Operation Section

Operation of open-hearth
furnace

Furnace
Construction
Section

Ingot Casting
Section

l STVNOILYN NOIFHO4 Ol 31dvVSvITad LON (3411034 ONITANVH TVIDIJS

laintenance of furnace
construction materials

Machinery team

Brickwork team

Ingot casting

_ladle team
Plate team

Ingot case team

| Cranc team
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Table No 13-15 (Cont'd)

Name of Pos:'d:,iom;j Number of Total number of
of Sections | Respongibilities Name of Teams Personnel in Personnel for
cach shift three shifts

| Maintenancc iDisposal of slags, and
Section Imaintenance of ingcts and
!various equipment 4 12

(ad) (£T) $2206 oN 20q

In general, the worker's attendance rate is fairly high. The rate, however, drops to about
Condition 0.85 every summer (July, August, and September) (Illnsss is the major cause).

The major and minor repairs on open~hearth furnaces are carried out by the entire workers

of the plant.
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Table No 13-16

L.
Furnace Operation Section

R>spons 1b 111tles

i Overall re spons ib 111ty

! buper'v1slon over Sections

Raw Materials
'I‘ransportav‘on Section ;

Raw Materials Chargmg Sectlon ! Charglng of raw materlals

: Works con*xef‘ted W:Ltn tu;,rere air
, pressure, and amount of air

Name of
Teams

Furnace
Operation
Tean

i

|

Blower Team 1

| Number of

PersonnAl Dlstrlbutlon and Work Ass:.gnment in Converter bhop (F:.rst hali‘ of 1953)

Number of
Personnel in : Personnel |
Each Shift for Three !
! Shifts

e e e

Fur“lace (JOVlSEl“h(tIOH Section . Repairing of furnace
i

Ladle Section ; Operation of ladle

Sanitized Copy Approved for Release 2010/08/18 : CIA-RDP81-01043R000600070027-5
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|

i Converter :

Working
|

Table No 13-16 (Cont'd)

Name of
Furnace

Name of Positions or Sections

| Machinery Section
|

Ingot Casting Se

Furnace Operation Section

Sanitized C Approved for Release 2010/08/18 : CIA-RDP81-01043R000600070027-5

|

Responsibilities

Number of
Personnel in
Each Shift

Number of !

Personnel
for Three
Shifts

Blowing in ~=---- —-— tapping

Operation of blower and crane

Blower Team
Crane Team

Manufacturing of ingots

Plate Team
Case Team

Remodeling repairing and pre-
heating of reserve furnace

Shaping of furnace wall

_. Ladle Team

Furnace Re-
pairing Team
Molding and
Brick Team

18

Maintenance Section

This shop is narrow and is the

Repairing of equipment; disposal
of ingots and slags

27

most overworked shop in the steel man
many workers absent from their work owing to illness or overwork.
Condition to 0.7 or below sometimes,

ufacturing plant.

For these reasons,
In summer, the attendance rate drops

Sanitized Copy Approved for Release 2010/08/18 : CIA-RDP81-01043R000600070027-5

(8d) (ET) $2206 on v0q




Sanitized Coj roved for Release 2010/08/18 : CIA-RDP81-01043R00060007002

Table o 13-17

a

Personnel Distribution and Work Assieament in Electric Furnace Shop (The first half of 1953)

lame of Te Number of Number of
Personnel in:Personnel
;Each Shift  for Three

ON 20

e of Positions or :
ctions

Engineer in charge Overall responsibility

(2d) (€T) $2206

Technicians Sudervision over sections
["Pig iron
i Ferroalloy
r7ing and maintenance of < Lime
Pulverized coal
. Iron ore

Furnace Section

wn
™
o
o
m
—

. S~ton furnace
--= > Tappin=s work ' 3-ton furnace

Hachinsry Section ¢ Maintenance of transformers,
Machine tools; opsrati
Machine-tool Team

Crane Team

i STVNOILVN NOIZHOd4 04 J1GvSvITIY LON Q3411034 ONITINVH TVIDIAA4S }

Sanmze Copy Approved for Release 2010/08/18 : CIA-RDP81-01043R000600070027-5



(%]
[l
o
e
m
—

i

STVNOILVN N9IFd04 Ol JATavSviaTad LON (3411034 ONITANVE 1V IDA4S

|

Sanﬂzed Copy Approved for Release 2010/08/18 : CIA-RDP81-01043R000600070027-5

Table No 13-17 (Cont'd)

Hame of Positions or
Sections

Responsibilities

! Hanufacturing of ingot and preparation of
ingot manufacturing

Ingot Casting Ssction

Furnace Construction | Repairing of furnaces

Section H
! Pulverization of raw materials and refractory
! materials

Maintenance Section Disposal of slags and ingots

W()I‘i;il;g' E;r{d:ition

(¥ost of the absentees are tubercular cases)

Name of Teams

Case Team

The average attendance rate of workers is 0.95, but it drops to 0,85in summer

Number of  |Number of

Personnel in|Personnel

Each Shift |for Three
1Shifts

Ladle Team
Plate Team

Brick Team

Pulverization

Sanitized Copy Approved for Release 2010/08/18 : CIA-RDP81-01043R000600070027-5
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Doc No 90225 (13) (PB)
Table No 13-18

Personnel Distribution and Work Assignment in Steel Casting Shop
(First half of 1953)

: Name of Pos:Ltlons | Respon.albnlltn.es 5 Number of Number of

; or Sections { PersonneliPersonnel

! i in Each |for Three
: | Shift {Shifts
.
l

——— R e e

Chief Overall re sponslblllty

e e e e e e e

: Wood pattern section ' Manufacturing of wood
pattern for steel castlng

¢ Moulding section Manufacturing of sand
‘ vnold a.nd runner

i Sand removing section moving of sand fran Laatlngs

i Furnace section  Operation oi sand mold i
i drying furnace and

i | annealing furnace
I S

! Pulverlzat:.on sect 1on| Operation of pulverlzer

SO SR

T . ”
' Maintenance section lMal.L‘beAajlce of machlnery
| and others

| Working condition i The average attenda.nce rate of the worlcers is
: 10,97

iThe work in this shop is not very hard. No
i tubercular case was found during this period

164

SPECTAL HANDLING REQUIRED NOT RELEASABLE TO FOREIGN NATIONALS
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Table No 13-19

Compositionj .

Material >~

Pig Iron
Scrap Steel

c (%)

Fz-i Alloy |4

S —

Sanmed Copy Approved for Release 2010/08/18 : CIA-RDP81-01043R000600070027-5
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Specifications of Raw Materials Used for Steel Making

... Chemical Composition

P@® | s® |

A (%) ‘ Cu (%)
S U

ore than j\»lore than
0.03

0.5 to 0.

[1.0 to 2.0j0.8
; [

4 |

han |More than
I 0,02 to
| Mors than

0.3 0 0.9/0.2 +0 0.5/

| 0.5 i 0.01
e than f}fore than | More than
.0 ©0.5 i

!More than {More than
©0.01

Sanl(zed Copy Approved for Release 2010/08/18 : CIA-RDP81-01043R000600070027-5

| Granularity
i (millimeters)

|
i

Less than
75
less than
100
Less than
50

IR —

Use

Bessemer
Converter
Open-Hearth
Furnace
Bessemer

Converter

Open-Hearth

Furnace

Wheels

Bessemer

Converter

Open-Hearth

Furnace

Wheels

|

|
|
l
A
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Table No 13-19 (Cont'd)

Composition , o ___Chemical Composition

i i i ; | i TR T T
| Material i Mo (%) i P(Z) | S(%) (@) %ﬁ?ﬁégﬁs)

I ;

| Less than 50 | Bessemer
] Less than 100 | Converter

i Iess than 50 | Open-Hearth |

i
i
i

Furnace
Wheels

(8d) (€T) $2206 on ooq

Low silicon | 0.6 tol.l More than | Yore than ! Wheels
Pig Iron 0.5 0.08 | i

Wheels

Specular iron | 20 to 30

134238
133135

Open~Hearth i
Furnace
Bessemer
Converter
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Table No 13-20

Chemical Composition of Pig Iron
. Used in Cupola and Converter
———____Furnace ]
. _Composi?igﬁ\“ Cupola
C 3.8 = b2 35=38 |
Mn 0.8 - 1,0
Si 1.8 - 2,2
P 0.02 - 0.03 0,05 - 0,06}
o S 0,03 - 0,05 0,05 - 0,06

Remarks Tenperature of hot metal in converter
1,2500C - 1300°C

Converter

(dd) (€T) $2206 oN 20a

Table No 13-21

134238

1392138

\‘\ngp osition {
~—_

Chemical Composition of Natural Silica

- AJ.303 Fep0s Ca0 Ignition loss
Source T

17,208 0,464 0,302
23.00 0.88 0.90

CHUNGKING

SZECHWAN Province, 12,96 0,83

PEI-P'EI
(290511, 106023'E) 16,31 0.07
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Doc No 90225 (13) (PB)

Table No 13-22

of the Amount of Raw Materials
Charged in Open-hearth Furnace

Type of Material Charge (for 15 tons of steel).

Pig iron 7 tons 50C kg
Scrap iron 7 tons 500 kg
Raw Iron ore 200 kg
Materials lin_ore 200 kg
Limestone 600 kg
1411 scale 150 kg

Ca0 250 kg
Slagging CaF, 35 kg
Agents Iron ore 300 kg
' Mn ore 100 kg

Deoxidizing Fe-lin 0 kg
Agents Fe-Si b5 kg
Al 2 kg
Repair g0 110 kg
Materials Raw dolomite L50 kg

Remarks This is the exarple when the charge is made up
pig iron 507 and scrap iron 50%.

t

Table No 13-23

Iixample of the Principal and Secondary Raw Materials
Used in Converter to Produce One Ton of Steel

Raw Material Amount

Pig iron 1 ton 200 kg (or 1 ton 100 kg)
Scrap iron 180 kg (or 250 kg)
Fe-lin 10 kg
Fe=51 L kg
Al 0.3 ke
Na,C03 8 kg
__Ca0 L kg
CaCOs 30 kg
Sand 30 kg
Fireproof mortar 18 kg
Raw clay 30 kg
| Sleeve brick 31 kg
Stopper brick 2.5 kg
Firebrick 17 kg
Silica 30 kg
Coke . 215 kg

Remarks This is a table to determine the cost of
making one ton of steel and does not
necessarily show the charge alone.
Recoverable waste (44 kg) is also
produced.

168
SPECIAL HANDLING REQUIRED NOT RELEASABLE TO FOREIGN NATIONALS

SCLCRET
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Table No 13-24

s |
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Example of the Amount of Raw Materials Charged in Electric Furnace
to Produce One Ton of Steel

! Type of steel ‘Principal :__ Raw materials charged (kg) to produce one ton of steel
components(%)| Scrap iron i Iron | Fe-lin | Fe-5i | C i iFeCr | _ [FeW
g%fgé }en g | Ca0 | CaFy lore ! (Mn-70) | (Si 70) | powder] A (or )] MLl ¢5)

Case hardeni. » 1 -
Sas nardening ¢ 0,12-0.18 | 1,100 17 |27 | 65 3 5 1046

Case hardening|C 0,07-0.14
Ni~Cr steel Cr 1,15-1,25 | 1,050 . L1 22 35 1.2 16
Ni 3.75-4.25 |
Ni-Cr-W high {C 0,15-0,22 -
tensil steel |Cr 1,3-1.5 1,040 - 25 p 18
Ni 4.0-45 ’
W 0.8-1.2
Si-VMn-Cr C 0.350.42
spring stecl [Mn 0,5-0.9 19
Si 1.0-1.3
Cr 1.0-1.5

Bearing steel !C 1,0-1,15 ’ 2L.5
Cr 14-1.6

Heat resisting|C 2,0-2.2 : 93 | 20.5
steel Cr 11.5-12.5
High-speed C 0,7-0.8

steel W 17-18.5 580 15 |102] 23 12 6.5 280 2
Cr 3.8-4.5 ’
V 0.8-1.3

|

(d) (€T) 2206 oN ooq

(%]
m
o
o
m
-

Remarks lolten steel used as raw material is obtained by first melting a charge composed of 90% low phosphorus
pig iron and 10% scrap iron in cupola and then blowing the molten metal in a converter till its carbon
content reaches 0.4 - 0.5 per cent.

SAVNOILYN
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Table No 13-25

Examples:

(Carbon steel)

mple

! Exainples:

Sanitized Copy Approved for Release 2010/08/18 C\AVRDPB1701043R000600070027—5
|

Description of Soviet Symbols for Special Steel

on steel) 3 ¢ 0.03% P : 0.03 5+ P 1 0.069
30A means high-grade ste»l containing 0.25 - 0.35% C
254 m " " n n 0.20 - 0.30% C

CT 30 means it contains 0.25 - 0.35% C

Figures following » indicate carbon content
\ ans 0.86 ~ 0.94% C

(Cr)
Examples:

(n1)
Examples:

The letter i alone means it contains 0.6 - 0.9% Cr or 0.8 - I

£2 means 1.3 - 1.7% Cr
X2 means 11.5 - 13% Cr

d--1.7 - 2.3% Ni
H3 =~ 2,75 - 3.25%
Hi — 3,75 - 255 Ni

H alone sometimes also means

without the letter

0.25 = 0.45%
tie letter I means it contains 0.8 - 1.2% ¥n

In the case of structural steel, 0.8 - 1.2% W

Sanitized Copy pproved for Release 2010/08/18 : CIA-RDP81-01043R000600070027-5
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Table No 13-25 (Cont'd)

Symbol Explanation

M (Mo)
In the case of structural steel, 0.25 - 0.45% Mo or 0,15 - 0.25% Mo

@ (V)
In the case of structural steel, 0.1 - 0.2% V or 0,2 - 0.4% V

(gd) (€T) $2206 oN voq

(a1)

In the case of structural steel, 0.7 - 1.3% Al

(81)

In the case of structural stesl, 0.9 - 1.2% Si or 2 - 2.3% Si

Bearing steel (High carbon chromium steel)
Example: IIIX 6 - 15 indicates % of Cr

13¥23S

Stainless steel (High Cr)

Stainless steel (18 - & Cr — Ni type steel)

(Co)
Examples: PK 5 . P means high-speed steel, K5 means 5% Co, so PK5 means high-speed steel with 5% Co
P¢ 2 means high-speed steel containing 2% V

Low - W high-speed steel

Hard (powdsred) alloy steel
(T1)

w
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Table No 13-26

Mechanical Properties of A~Type Ordinary Carbon Steel

Mechanical Properties

Symbol Tensile Stren, ;h i e .
P B kg /n 5 i. () Elongation

i
'
i
T

| -
| ¢ 5% (minimum)

'7(PC 0) CTO O J :

| CT om

(PC 1) CT 13:¢

CT 2

CT 3k
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Table No 13-27

a

Cnemical Composition of B-Type Ordinary Carbon Steel

6 0 00

Chemical Composition

220

(8d) (€T) ¢

0.07-0.12 | 0.35 : ) f 016 | ot - ggg ;0,070
0.09 - 0,15 | : . 0,050
0.1 - 0.22 i 0.40
0.18 -~ 0.27 | 0.40
0.28 - 0.37 |
0.38 - 0,50

_0.50 ~ 0,4

1]
m
o
o
m
—

e _Ordinary Bessemer 6arbon Steel
{BCT O 0.1 _
EL 0.12 i - 0.55
0.12 - 0.20 i - 0.55
0.17 - 0.3 ; - 0.80
0.26 - 0,40 - 0.90

[ STYNOILVN NOIHYO4 OL dTdvSVITIY LON QddI11034 ONITIANVH IVIDIAS
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Table No 13-28

Sanitized Copy Approved for Release 2010/08/18 : CIA-RDP81-01043R000600070027-5

Chenical Composition of High-grade Carbon Steel (most.'ly Electric Steel)

Chemical Composition

C

Si

S (maximum)

P (maximum)

'

08
15
25
35
45
55
15p
20P
30p

0.05 -
0.10 -
0.20 -
0.30 -
0.40 -
0.50 -
0.10 -
0.15 -
0.25 -
0.35 -
0.45 ~
0.55 ~

i 0.60 -

0.75 =

: 0.86 ~
10,96 -

1.10 -

0.12
0.20
0.30
0.40
0.50
0.60
0.20
0.25
0.35
0.45
0.55
0.65
0.75
0.85
0.94

1.09 |
1.25

1.26 - 1.40
0.80 ~ 0.90
! 0.90 - 1.10

< 0.4
i
-~ 0.35
0.31
i
< 0.40
0.35 - 0.60
' 0.30 - 0.60

|
|
i
i
i
i
!

© 0.05
0.17 - 0.37

0.15 - 0.35

?

0.040
0.045

0.040
0.0L5

0.30

1

f
i
|
1
|
|
z

f
|
|
i
i
]
|
|
i
i
|
1
!
|
[
|
]

Wi (maximum) | Cr (maximum)!

I i

0.15
0.30

"

"

n

n
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Table No 13-29

Sanitized Copy Approved for Release 2010/08/18 : CIA-RDP81-01043R000600070027-5

Soviet Specifications for High-grade Carbon Steel

[t itenl ~+-m~_ ﬁwé

Mn

0.05 - 0.12 |
0.05 - 0.15 |
0.10 - 0.20
0.15 - 0.25
0.20 - 0.30
0.25 - 0.35
0.30 - 0.40
0.35 - 0.45
0.40 = 0.50
0.45 - 0.55
0.50 - 0.60
0.55 = 0.65
0.10 - 0.20
0.15 - 0.25
0.25 - 0.35
0.35 - 0.45
0.45 - 0.55
0.55 - 0.65

0.05 - 0.50
0.35 - 0.65
n
[

0.50

i
|
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Table No 13-30 Soviet Specifications

WC Powdered Metal Alloy (Hard alloy)

Chemi cal Composition Bending strength | Specific gravity | Hardness (HRA)(Rock-
i Kg/mm? wells' hardness Scale
We , Co A)

97 3 100 . 14.9 89
94 6 120 4.5 88
8
0

92 130 14.35 87.5
90 1 135 14,20 ! 87
|

(8d) (€T) S2206 oN v0a

Soviet Specifications for Chemical Compositions of Stainless and Heat-resisting Steelé

c% Mn % si% s Pg Cr % Ni %

. £ 0.50 < <,00.35 <, 0.035 | 12,50 - 14.50 < 0.60 | Stainless Steel
n n n " n

134338

. 12,00 - 14.00 " "
.5 " . U 8.00 - 14.00 Heat resisting steel
(800° ¢)

D)3ex

¥H 60 0.70 - 1.5 < 0.020 1,,.00 - 18,00 | 550 - 610
(TN Sic.)
4) 3 ¥ 100 - 0.25 |7.00 - 10.00| *- £ 0.030 . 12.00 - 14.00 |3.80 - 5.00
B) a¥ 107 - 0.45 {0.30 - 0.40 {1, < 0,030 : 9.00 - 10.50 | <  0.50
E):¥ 181 <  0.25 < 0.90 <.0,030 23.00 - 27.00 | < 0.60
)3 97| < 0.12 < 1.5 | = 0.020 ” 17 - 20 9-11

Present use of Soviet steel
1. Ai is substituted for C).

0
-0 )
- 0. < 0.75 . £0.030 £ 0.030 n n "
-0 n n
-0

2. B) is used for aircrafts! and high-class automobiles' valves.

3. C) is an acid-proof steel and is used for the side walls of important parts of aircrafts, warships and others.
Also, it is used for welded pipes and other household furnitures.

L. Dg is a heat resisting steel and is used for parts subject to heat of about 800 degrees centigrade.

5. E) is used as heat and gas resisting materials,

[ STVNOILVN NOTIdHO4d OL 379VSVviTdd LON Gd4I103d SNITANVH IVIODAdS
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¥

0.05 - 0.15
0.15 = 0,25

! 0.40 - 0.50

0.25

0.17 - 0.37 0.35

n

0.60 = 0,74
0.85 - 0.94
0.95 = 1.04
1.10 = 1.25

Q.85 - 1.05

{ 1.30 - 1.50
t
|

Ble steel 2,0 - 2.3

145 - 1.7

. ‘
Bearing steel

Beat-resibting
" steel

i ghspaed steel 0.70 - 0,30

e

0.85 - 0.95

0.35 - 0.42

Case=hardening
steel

0.35 - 0.42
0.3 - 0.42
i
10,25 - 0.35
20X2H4A 0.15 - 0.22
30XH2M ZA | 0.26 - 0.33

18XHEBA 0.15 - 0,22

0.15 - 0.25
0.35 - 0.45
o

& 0.2

Q.25

S,

|
t

< 0.9

1.90 - 2.60

< 1.0 <
1.20

7.00 - 10.00
0.30 - 0.4C

3.8 = 4.6
4.0 = L.6

1.0 = 1.5

1.3 - 1.8

0.60 - 0.90

"

1.25 - 1.75
1.35 - 1.65
1

0.60 - Q.90

1.35 - 1.65
0.60 - 0.90

|
1.35 - 1.65 {
|

1.35 - 1.65

5 o

14.00
-14.00

9.00 -13.50
17.¢ - 20.0

- 27.0

0.15

0.80 23.0

- SPECIAL HANDLING REQUIRED
NOT RELEASEABLE TO FOREIGN NATIONALS
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0.15 0 0.30

(0.25 = 0.45)
0.20 - 0.30

or (0.8 - 1.2)

§ (0325 - 0.45){pr (0.8 - 1.2)

B




Spectal syl (2)
3 ! ni/%

i N .o;5 PR

32 - i * 2 [ Lo ; 1.30 - 1.8

3.25 - 3.75 | 1.25 - 1,75

2.00 - 2,50 | .60 - .90

i - 165

135 - 1.65

U8

23F we - 670
40 - 150

182 = - 272
5 = 200 .85

026 -

35 { i : - 9.5
- 4b

8.5 - 10§08 .

17.5 - 19.0

10 - 55 T P . : : " < »
- 100 (W Ste.)} 1 i
{1a45 - 1.7

~12.5 - 0.8

25XHBA
30XHB
35XH 3 TA
CTI5XTCA
CT30MH3
35XA

u5%

38X

EX

13
.95
32

2.3

1.5
1.10 < o3
+39 1.10 ~ 1.40
W17 = 37

NITR
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Table No 13-33

Soviet Specifications for Special Steel (3)

i I . .
Symbol Type of | Quenching I Yedium | Tenpering| Medium| i Mechanical Properties
Steel | temperature EBR L Cr A HB

Tensile |Elongation|Reduc- |(Shelby |Brinell
strength tion of| Impact) |hardness
area

204 ‘ (kg/m?) | (%) (#) | (xg/en?)
860 : 57 S5 | D6
850 600 >60 >i2 | s
840 600 > 63 >40 h

Carbon tool 800 - 830 200 ~ 320
steel

104 Carbon struc-
tural steel

i
i
[EU——— i
%

(ad) (€T) $22o6 oN 2°a

1342138

790 - 820
760 - 810
770 - 800
760 - 790

Cr steel 860 i Water
0il

" 8L0 | n
Ni-Cr case

hardsning
steel

el Rt 1 860 - 780
L

VYN NOIAYO4 Ol 319vSvATdd LON didIN0dd ONITGNVH IWIDAJS

l STVYNOIL
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Table No 13-33 (Cont'd)

Symbol Type of |Quenching Tempering _ Mechanical Properties
Steel | temperature TBRE | Rt Cr L

124 Ni-Cr case 880 ~ 780 i 200 i 210 > 50
hardening stesl

12X2HLA 880 - 780 200 >10 >50
20X2HLA 880 ~ 780 200 >9 dh5
CT30XH3 Ni-Cr steel |820 >9 Y45

(6d) (€T) $2206 o 20Q

25XHBA High power 780 ~ 850 i >25
Ni-Cr-W steel

18XHBA (Above 400 hp | 240 - €60 i 600 i >35
Airplane cramk
shaft)

CT30XH2Y ¢ A | Ni-Cr-Mo-V €20 - 840 | 550
Steel

38KM 10 4 Cr=-Mo~Al steel|840 - 860 600

134735

& V Tool steel |780 - 820 220 - 260

65" Mn steel 800 ~ 840 400 - 450

Die steel 950 - 1000 400

200 - 260

Ball bearing 830 - 860 200 - 260

steel i
" 800 - 330 200

220 - 260

1950 - 1000 14,00

‘ ! 1200 - 260

i STVYNOILYN NOIAH04 OL A19YSvITay LON Qdud1103d ONITINVH IVIDAdS jl
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Table No 13-33 (Cont'd)

Symbol Type of Quenching Tempering Mechanical Properties
Steel temperature 7 2 Cr N

2 262 Low high-sped | X ~ X3¢ 560
steel '

cxs Heat~-resisting| 850 - 950 i 650 ~ 750
steel

(8d) (€T) $2206 on 20a

CT35XPCA S5i-Mn-Cr 860 450
spring steel

Pé 1250 580

37XC Cr-5i spring |900 630 0il 5 b >50 57

steel ! i

Note: X - X#* 1240 (Complex tool steel 0% quenched in oil)
1250‘(Simple tool steezl, quenched in KNO3 [potassium nitratg7 solution of 450 to 600 degrees
centlgrade to within 20 degree centigrade above and below that temperature)
RC = Hockwell scals C

134d213s
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Table No 13-34
Soviet Sizes of Special Steel Materials
8, 10, 12, 14, 16, 20, 25, 30, 40, 55, €0, 65, 70, 75, 80, 90, 100, 110, 120, 130, 140, 150, 150&
60, 70, 80, 95, 110, 130, 150 ¢

10, 12, 1, 20, 30, 35, 4O, 50, 60 &

ONITMINVH TVIDAdS

6, 10, 12, 16, 18, 20, 22, 25, 28, 30, 35, 4O, 50, 55, 60, 65, 70, 80, 90, 100, 120, 135, 150
190, 210 & !

(9d) (£T) $2206 oN ooq

§ 9 %, 20, 100 ¢
g=130

J
104 Z 100 i

[

134238

=10 &
21005
50, 60, 80 =
W0=40¢
20, 40, 60, 80 ¢
Lo
20, 30, 50

5, 30 @, X13X2A 100, 35KA, 4O

jos)
tm
<
[
"
0
[32]
o
Z
Q
3
X
sz}
[
gl
>
w
>
w
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Table No 13-34 (Cont'd)

Soviet Sizes of Special Steel Materials
I7HC 100, 150, 200 4
X120 ' 5, 8, 10, 12, 16, 18, 20, 25, 30, 35, 40, 50 ¢

CT30XH3 52% ,30¢ , 50% , 11¢

(ad) (€t) 52206 on doq

12XH34A 30, 50, 60, 100, 150 &
12X2HLA 60, 100, 150

20K2H+ 50, 100, 150, 200
XH3Y 190

CT30XHAM & fwx 23, 60

w
m
o
]
m
-

25XHBA 20
XHBA 15, 20, 25, 30, 50, 150, 200
355TCA - 35
- 40, 55, 65, 70, 80, 90, 100, 150 &
- 10, 15, 20, 25, 30, 40, 50, 60 %
- 8, 10, 18, 20, 25, 30, 35, 4O, 45, 50, 55 @
- 8=100

' STVNOILVN NOIFHOd OL ATdVSVATIH LON Q341103 ONITANVH TvIDI4S J
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Table No 13-35

Soviet Specifications for Heat Treatment of Special Steel Material

Symbol Annealing temperature Hardness (Brinell) after annealing Forging temperature

|

7 7A 680 = 720 | 7187 l 1050 - 800

Y 8A " i :

7 9A
/104

7 124
36KA
45X
12034
120244
20K2H4A
CT30KH3
25HBA
1644
FNNR62
ox8
374

o - 680 ~ 720 1000 - 800

780 - 80J 269 - 217 1000 - 850
800 - 870

770 - 790 229 - 187 1050 ~ 800
780 - 800 241 - 197 1000 ~ 800

(ad) (£T) S2206 oN 20q

w
m
o
e
m
-

1
! STVNOILVN NOIFH04 OL J18VSVATId LON Q3411034 ONITMANVH IvIDIdS J
19T
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Doc o-90225-(13) (PB)
*.Table Ne 13-36

e Chemical Composition of Alloy

—— g - -
Type of steel ‘ Symbol N
i - : T S 5 I TY
N PR S e e —l [ S 3

ke ek A A

SRR SV

) i i
.3 L 0.60-0.75 " S
T BL | 1.05 - 1.25 ; " c - - - o

;v . B2 ' 1.10 - 1.25 | " - - - ;

. 3xB8 i 0.30 - 0.40 | " Po- - - ;

i § : : :

‘ : P | ]

s | 1.25-1.5 | <030 e

: : s i ! 3 ¢

. Cr W stesl ©  LXBC 0 0.35 = 0.4k 0.00-0.50 1 - - - i

’ . ! : : H

: 6XBC 1 0.55 - 0.65 | 0.50-0.80 i - - .- :
{ : ; ~ a

-~ gmr

.{.w
w
n

1
o
Ny
N
Q
ot
Nl
!
[e]
.
\&
A%}
1
)
'

:

| i
: C sxer ; " ) 2 :
. N SRV -4 SR RN PP o F.A..,..N_w__,._,}(,.ﬁm T
| |
| |
|

< 0o t<.0.03 1 Lo.03-: £0.02

C.4

A

s e A i A B A AL e WA

o " H e -
" n ! " ; " i

H i
] i
{ 3

: [ H l " { [l

! l
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Doc No' 90225 (13) (PB)

Table Ko 13-36 SECRET
X al Composition of Alloy Tool 3teel .

Srevicsl Composition

i
w H

< 0.30

0.20 - 0.40

13.0

0.2 1%.0

C.95 10.0

SPECIAL HANDLING REQUIRED ~
NOT RELEASEASLE T0 FQREIGN NATIONALS
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Taole No 13-37 ‘
Chemical '_‘omposltio:} of Structural Alloy Steel
T o Chemic;l ‘C;n:posit.ion (¢3] 7
! ;Tffae ?f SY"EEL“__ T T
r Steel ! 0 C 0a7-0.37 . . 0539 - kO
; 20x " 0.50 - 0,80
30x n n
35% n .

40X " .

SAE3115 0.25 - 0.35 0.40
" 3120 o
" 3130 -

3135

3140

115
4120

0.30 -~ 0,70 17.0 =19.0

n Ca

Cr-31 Steinless Steel o 5 2 "

Si-Mr. Steiniecs Stesl 0.60 ~ 0,90

Ball bearing Ste 0.20 - 0.40 £ 0ub5, ~

< o5 - 1.05

Ball Beering St &£ 1.05 - 1.40
< 1.30 - 1.55

SGIAL AaNbLING KEQUIRSDS
iz43EABLE TO FOREIGN NATION:LS
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Table No 13-38

jms-L5E7s§£‘

i i
[No2 | v i

5 TR S -

Table No 13-39

Number [ C

Nol | 3-4

No 2 ! "

70 -7

Sanitized Copy Approved for Release 2010/08/18 : CIA-RDP81-01043R000600070027-5 §

Mn
0.5 - 1.5

Specification of Ferrotungsten

i e J

i | s | p

; Specific gravity
i .

Remarks

<oll <

T

0.1!

<

Specification of Ferromolybdenum

|
i

=T
i 0.05 -

P i

0.03 |

i 16.0 - 17.0 |

0.03 | 153 -16.0 1

|

0.15 |

SRR P §

8.8 -~ 9.1C

ST ———

I 8.5-8.9

Specific gravity | Remarks
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Table No 13-40
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Personnel Distribution in the Rolling Mill
(First Half of 1953)

“\‘ Position

]
Dept or O E
Workshop \
y

I Superintendent

Lgsiscant ! Clerks Engineer | Technicieus | Skilled
superintendent Workers

Ordirary
Workers

Apprentices

Management

Medium bar
mill

Small bar
mill

Special steel
rolling mill

Total

!

Sanitized Copy Approved for Release 2010/08/18 : CIA-RDP81-01043R000600070027-5
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Table No 13-41

Personnel Distribution and Work Assignment in the Rolling Mill

Office or Workshop Position or Section | Responsibilities | Team or Type iNo of Pers | No of Pers for
of Work lPex‘ Shift | Thres Shifts
i b

i
i

Superintendent!s Office i Superintendent The entire rolling department i 2
Assistant superintendent |

_Engine __The technical depart;:[e-ﬁ;:h” ’ ‘
Technicians Designing and workshop technique ; Workshop tenml

1 Planning tee.mi
Clerks { Office work ‘

(ad) (€T) Sz206 oN 20g

1
. s i s : T
Machinery section i Grooving, maintenance of machin- | Crane opera- |
i ery and crane operation tion and others
grooving

Electricity sectinn Maintenance nof electrial facili-
ties

Transportation of raw materials
: and finished products

134235

Transportation section

peration of the heating furnace
Rolling and cutting Cutting team
Rolling team
i Transportation and arrangement

+ of ingots and billets

Furnace operation sec

Roll operation sec

Maintenance sec

‘Furnace operation sec Operation of the heating furnace |
i Roll operation sac Rolling and cutting

| Maintenance sec g Tra_ris}oftjéilaﬁ_éﬁd‘;ri"a'ﬁééﬁ;é"m
! ; of ingots and billets H

k STVNOILVN NOIFHO4A OL J71dvSvATdd LON Q3din03dd ONITMINVH TVIDAdS j
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Table No 13-41 (Cont'd)

T o

Office or Workshop

Sanitized Copy A ved for Release 2010/08/18 : CIA-RDP81-01043R000600070027-5

Position or Section

Responsibilities

Team or Type | No of Pers
of Work | Per Shift

No oi Pers for
Three Shifts

Special steel rolling
mill

Operation of the heating furnace

Roll operation sec

Operation of roll

Maintenance sec

|

|

’ Furnace operation sec
-

|

|

Cutting and arrangement of pro-
ducts

b4

12

10

30

8

2l

Working Conditions

Average rate of attendance:

sanitary.

96 per cent. There were no sickness because the shops were very

(ad) (€T) §2206 ON °0Q
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Table No 13-42

Output of the Rolling Mill
(Latter Half of 1952 to First Half of 1953)
Roll ’ Daily Output Monthly Output Annual Output Remarks

Medium Roll 120 tons 3,500 tons 40,000 tons The actual number of days in operation in

a year — 345
Small Roll 70 tons 1,800 tons 20,000 tons (Sundays were regular work days, but the

mill was closed on national holidays and
on days of electrical repair.)

Note: That portion of the medium roll's finished products (billets) which cannot be taken care of in the subse-
quent process (small roll) is being sold to small factories in the Shanghai area as raw materials.

Table No 13-43

Principal Equipment in the Forging Plant

(May 1953)

i . . . e e e e
| Equipment |

Capacity Country manufactured

Steam Hammer Double frame type Two tons JAPAN (?) (TN Sie.)

One ton

0.5 ton

A five ton steam hammsr was being installed after May 1953. ‘It was scheduled for comple-
tion for some time in late 1954.

Bl Sanitized Copy Approved for Release 2010/08/18 : CIA-RDP81-01043R000600070027-5

Special Steel Roll 30 tons 800 tons 7,300 tons i

(ad) (€1) S2206 on 20Q
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Table No 13-

Number of Workers in the Forging Plant
(May 1953)
"-._ Position é Superintendant' Assistant %Clerks Engineer Techniciansi Skilled Ordinaryi Apprentices
™~ Superintendent ‘ Workers | Workers i
~
Dept or "~
Workshop

Administration

(8d) (€T) $2206 oN 20Q

Surface scraping
section I
|
Two~ton hammer |
section

134238

One-ton hammer
section

4-ton hammer
section

Maintenance
section

Thncur-
Total 3 |rent) 1

Note: The superintendent holds the additional post of engineer.
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Table No 13-45

“Sanitized Copy Approved for Release 2010/08/18 : CIA-RDP81-01043R000600070027-5

Personnel Distribution and Work Assignment in the Forging Plant
(May 1953)

" Position or Workshop |

" Work Assignment

Neume of Teams or Nature of Work

! No of Pers

|
i
1

Per Shift

No of Pers for
All Three Shifts

Superintendent!s O0ffice

Superintendent and assistant
superintendent

Technicians

_|._and vorkshop supervision

2

Assistants £o the superintendent

8.
Workers in charge of machinery
and electricity

Ingot surface scraping and
Grinding

Lathe team
Grinder team

39

Two-ton hammer sec

One-ton hammer sec

i Heating and forging involved
in the operation of the two-
ton hammer

Furnace operation team
Heammer team No 1
Hammer teem No 2

9
2
24

i Heating and forging involved
in the operation of the one-
ton hammer

Furnace operation team
Hamier teams No 1 - No 3

15
60

m%—ton hemmer sec

Heating and forging involved
in the operation of the %-
ton hammer

Maintenance sec

Furnace operation teams (Twn
Furnaces)
Hammer team

9

15

Arrangement of ingoié and
billets

15

5}

Working conditions

! The sttendance rate averaged 93 per cent. However, it dropped down to 80 per cent in Sux;mer.
| Since the work was heavy, a great number of the ordinaay workers often failed t» report

; to work.

Sanitized Copy Approved for Release 2010/08/18 : CIA-RDP81-01043R000600070027-5
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Doc No 90225 (13) (PB)

Table No 13-46

Distribution

of Workers in the Superintendent's Office

of the Machinery Plant
(May 1953)

. Job classification

Duties

Superin-

| Regular
tendent s
1

Assistant

Full responsibility over the plant

Engineers

Full responsibility over technical
matters

Technicians

Technical assistance

Techaicsl responsibility ia the
workshop

lerical workers

Administrative work

Inspectors

Inspection of finished products

Hlectricians

In charge of electricity in the
plant

(two shifts)
i

2

Total

Table Wo 13-47

Distribvution of Werkers in the Wheel Chill-casting Shop

(May 1953)

Job classification

Duties

Humber

i
Foreman | Regular

i Agsistant

Full responsibility over the shop

Cupola section é
—

Operation of cupolas

4

Molding section

PO S

1

1

8

|

L1

#Molding and casting work

32

64
(two

“Drying gsection

Oneraticn of drying furnace

L

shifts) |

Maintenance section

Oper=tion of cranes and annealing
furnaces and maintenance of sand
and metal mold and finishwzd
»roducts

Lo
(two
shifts):

Clerical workers

Clerical work

2

Total

194

128

|
|
|
!
|
1
i

SPECIAL HANDLING

REQUIRED NOT RELEASABLE TO FOREIGN NATIONALS

SCCRET
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Doc Ho 90225 (13) (FB)

Table No 13-48

Distribution of Workers in the Boilermaking Shop

(May 1953)

Jo® classification

Duties

Number

Foreman

Full responsibility over the shop

1

Boiler manufacturing
section

Boiler manufacturing

25

Machine~-processing
section

Machine-processing

Maintenance section

Maintenance of the plant

Clerical workers

Total

Table No 13-49

Distribution of Workers in the Machine-tool Shop

(May 1953)

Job classification

Duties

Number

Foreman Regular

! Assistant

Full responsibility over the shop

1

2

Clerical workers

uy

Large machine-tool
section

Large machine-tools

25 50
(two shifts)

Small machine-tool
section

Small machins~tools

220
(two shifts)

Finishing section

Finishing work

Maintenance section

Maintenance of machinery and

materials

Total

195

i
!

i

SPECIAL HANDLING REOCIBED»NOT RELEASABLE TO FOREIGN NATIONALS J

SECPRET
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Doe Wo 90225 (13) (FB)

Table No 13-50

Distribution of Workers in thc Smithy
(May 1953)

Job classification Duties

Foreman Full responsibility over the smithy

Clerical workers

Air hammer section Hammering work

Forging section Hand work

Maintenance section Operation of cranes and maintenance
of matcrials and finished products

Total

Table No 13-51

Distribution of Workers in the Foundry
(May 1953)

Job classification Duties . _%Humber

Foreman Full responsibility over the foundry 1

N

Clerical workers 2

Melting section Melting work 7 7

Molding section Mold muking and tecming 4o
(two_shifts)
6

‘Sand removing section ; Removing sand from castings

Drying section Drying sand mold 6
(three shifts)

Majintenance section Maintenance of the foundry 8

i Total ' i i 70

|

Table No 13-52
Principal Bquipment of the Powdered Metal Alloy Plant
(May 1953)

.

Name and shave [Jumber Capacity

S SR

Reducing furnace Heat-remisting stee] 4 |Capacity for W03 —— W

pipe; tubular type, 1.5 kg a day (one furnace)

hydrogen gas reduc- 6 xg (eight hours)(four fur-

ing furnaee naces) 150 kg a month

Two tons a year

“Sintering furnace |Carbon granule re- Sintering and molding capacity
. sistance heating for WC + GO over 25 kg a day

furnace (kryptol (eight hours) over one ton a

furnace) 150-kw month
transformer attacked
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